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(57) Ab.slract: Disclo.scd arc thiadia/.oIinc derivatives represented by the gcncrdl for- 
mula (I): (I) [wherein R' represenlsa hydrogen alom orlhc like; R^ represents a hydro- 
gen atom, -(X)R5 (wherein represents a lower alkyl, etc.) or ihc like; \0 represents a 
lower alkyi or the like; R-* rcpresenLs an aryl or the like; A represents -(CIl2)„- (wherein 
n is an integer of 1-6) or the like; and B represents -NR^R' (wherein R^ and R' may be 
the same or dilTcrcnt and represent hydmgcn atoms, lower alkyls, etc.) or the like] and 
pharmacologically acceptable salts thereof. 
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WO 2004/111024 Al lillUSIIIIIIlllilllillillllllPllliiii^ 



(57) mi^. 



IS:^ (I) 



R3 



o=< 



(I) 



—/V^feif^^b. Att- (CH2) ^- (^'f'. n 1 ~ 6 (DSm^^-T) T^ct^*^ 



wo 20(»4/l 1 1024 PCT/JP2004/0«8375 

m m w 

5^ • =J ^ rL^:.^— i/X (Biochem. Biophys. Res. 
C ommu n.). 2 6 3 9 S-^—i;^ ( 1 9 9 9^)]o 



wo 2004/1 1 1024 PCT/JP2004/008375 

* 

^^V^fclt b^|&(D^ftffdv^?a^;^!^lC$;3xTV^o [-fe/V (C e 1 1), 8 3^. 1 
1 5 9^—:^' (1 9 9 5^^) ; -J^^-^fV • • -k/l' • ^^--T v?— ( J . 
Cell Biol.), 150^. 975 (2 00 0^) ; ^^IS^. 1 7 

4 3 9^—i^ (1 9 9 9#)]o 
t: bEg 5 05t^^{il 9 9 5--^l;ii^ o— — ViJ^^^^X, BMJ3a^^V^^c^ft(0 

(Cell), 8 115 9^— (1 9 9 5^)]o jt^ls^tiG e n B a n k 

acces s ion number :X85137, NM 0 0 4 5 2 3, 
U3 7 4 2 6 ir UT-i^e^T^— iJ'-^— ^iCS^^tLTV^So t hE g 5 iitglHtt^S^i^ 
V^T7l;;^7^v'p(:!5fac:/v^5fe<DE g 5 V^fc^W C;7'c2 ix— 7^>f ^/^J'^X- ;r:7" ♦ 1F • 
■t-i/3-:^/V^-T;^-r 5:'--:^:7'-i^^^>'v'*-X-;ry (P r o c. 

Natl. Acad. Sci. USA), 96 9106 ( 1 9 9 9 #) ; 

hy — (Biochemistr y), 3 5^, 2 3 6 5^— 

(1 9 9 6^)] :^JIi®^ffiv^Bpl.$■^i::^ct hE g 5(^N7^ 

(J. Biological Chemistry), 276#, 254 9 6^— 
(200 1^) ;<5r5:;^hy«- - i?— (Chemistry& 



wo 2004/111024 



PCT/JP2004/008375 



Biology). 9#. 9 8 9-<— (200 2#)]o 



•r-y B -r^i^ ' T:^^^ ^ — ' ' =^l^->-^:X ' ' z:L^zs^y(.^^ (P r o c. 
Natl. Acad. S c i . USA), 99^, 446 S^—i^ (200 2^), 
US6414121Bl]o 

(Monastrol) (Science), 286 97 I^^^^J 

(1 9 9 9^)], ^-ty^V l^WM^W (WOO 1/9 8 2 7 8). 17 i•:^^Ti^^'il 
(WO 0 2/^0 5 7 2 4 4). h U :7 ^ ^^^1$: (WO 0 2 

0 5 6 8 8 0), v^t Knt"iJ 5 (WOO 2/0 7 9 1 4 9, WO O 2 

/O 7 9 1 6 9) 5^^^/?)S^^$tb■rv^^„ 

. — 5^Tv?Ty^y bT. he (STAT 6) mmt 

2000-22995 9^. WOO 1/5 6 9 9 4-^)„ ^fc. ACE 

|5a§?5'I4Jfeif^=ti~^^)<75^>^^)tb■rv^5 [wo 93/22311^, #ilHg6 2 

-5397 6-i-, v^^—- :^y^•;^-7'•/■<>'^/^•7^W->^ --ir^:^/!^. yf-^z^^^ ( j. 

Bangladesh Chem. Soc), 1992^. 5#. 12 7-<— v^]o 
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wo 2004/111024 
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UT(D (1) — (3 4) icMt-Oo 



(1) (I) 



R3 

o==^ 

B-A^ \\ 

R R2 

(I) 



A(i. - (CHa) „- i"^^. n (i 1 ~ 6 (^S^^^-T) ^fcfi^ (II) 




(II) 



wo 2004/1 1 1 024 PCT/JP2004/008375 

(i) A:^^- (CHa) xif>^ 1 ^tz.i-i2X-h^ 

^Sar/^-^/K - C O R « [^if . R « f«^{g;^T/i-=¥/l- m h y :7/l-;r a 

S^%b<{i#^SIfe<Dit^^^^fc»i-NR.»R^° (^cf, R^*5j;-0?RiO{i, m 
— ifcfi^^'^oT. ;d<^Jg^, a^t>b<fi#tt^(^{gmTyv=5^/K gmt)b<}i 

CH = NRi3 R^'tifc: Kndri^^fc:Jigi^t>b< «#^gmcO<Si^T/l-=i 

(i i) AdS- (CH2) n;6S3~6(DS^l?fe5i!^, 
Btt-NR^-^R^s R^^*5j;t;?R^ = {OT-^fc(«/^oT. 7K*j^^. tt 

b< {i^^g^tOiSiiT/^^/K gi^t b< (i#e^coig;ig^T/^-^-./K g^t> 
b< }t#fim©^£i^T/V'=¥:=^/K fi^^ b< ti^^gife^v^i^ OT/V^/K g^^j b 

}i#mm<^T y -/K gmtib<f*^ai^i(^m*iss. -cor^« [^t|3^ ri 

^figj^'b b< tt^g^(^'(g;«^T/v-=¥/v. gmt> b< (±^gm©^,mT/i'-ir-/K 

mt> b< }t#^g^©T y -/K g^t> b< }i#g^©^*as. mw^i> b< ti^^g 

^<D<i;^T/^=^i/, g^t b< f4^g^c7:>Tj; — /^;e-^v'^fc(*-NR^^R^« 
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wo 2004/1 1 1 024 PCT/JP2004/008375 

« 

m^MMoiy^ n T/^=3r7w. a^ts u< mm^(DT V — /w. aifet> b < (±#^a^ 
7K*m^. am*> u< n^m^(^i&m.T/}^^^]^. amt> b< fi^m^coig^T/v-^jr 

yv^^-r fc t± R ^ i: R = ^ P^i" ^ — ^ >fe o T a^ t> U 

-SR = ^ (^ff^. R=^^(iSuiaR''i:llia-efeo). ^fcii 
-CH = NR = ^ {^^^ R^^fiBuISR'^irlHa-^'foo) ^^*U. 

■ 

(i i i) (II) -e&5tt. 

(3) R2;6S-cOR^ (^"t". R^ltHUiai:l^ttT-fe^) "Cfe^ (1) (2) 

(4) R = :5SMTy^^/V-efe^ (3) feft<D5^Tv'Ty*y ^-^^ft^^fcf^i^O 
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wo 2004/1 1 1 024 PCT/J P2004/(»083 75 

(5) R^^^tert - y^/Hrfe 5 ( 3 ) mM<D^T i^T V fcfi 

(6) R^i^iSMT/^^/\^X-h^ (1) ~ (5) <^)V^-rtl.;&^^:|agtO^Ti^T^y 

(7) R3^St e r t -:/^/l'-efeo (1) ~ (5) (^V^-f tU;ei4CiE^(D^T 

(8) R''tmm:hV<i-i$¥m^(DT])—/vx-;h^ (D ~ (?) <ov>-rtb/54;i 

(9) R^;6s:7a:^/u-e&o (1) ~ (7) <DV^-m;^)^^c|BicO^Te^Tyn^ > 

(10) A^s- (CH2) (^tfi, ni-immtmmx':^^) (d ~ 

« 

(11) n:6U ^fctt2-efe^ (1 0) tBtt<Z>^Tv>Ty^y ^'P^^^^cfi^CO 

(12) B:e»S-NR«R^ (^ifi^ R ^43 J;T>*R '}«tL^^;JXmj|Bi: I^^T^feS) 

■ 

(13) R^^^T^mJW.'^xh^ (12) is^feo^Ti^ry^y ^-^^^^fefi^o 

(14) R^;§S-cOR« (^q^^ R«{W1Etl^ft-t?feS) T'fe-S (12) ^fc 

(16) n;6S3~6(D|lic-t:-fe^ (10) ^^(D^T i^T ^ V l^mMP^^tcn^ 

(17) n 3 ^(10) taicCQ^T v^T y^ y ^'p^^:* fc{i^<DMS^6<} 
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WO 2(M)4/1 1 1 024 PCT/JP2004/(MI8375 

5) X'h^ (17) mm<o^Ti:^Ty\v:^mmi^-^±n^(DmM^m^wm^ti^ 

(19) R''';657k^iE^^-T?foo (1 8) lE^co^Tv^ryy ^-fl^fti^fctt^ 

(2 0) R^'':dSS^tU<{i#m^coi£^STy^^/U'l?feo (18) ^fcfi (1 

(2 1) Ri5^S-cORi« (^"f. R'^ittiiatl^a-efe-S) X-$>-S (18) 

(22) R ^ b < fi#»^<DlS*^S-efe ^(21) lamt^^T v?T 

(2 3) R^^dS-NR^^Ris (^'^J, R'^*3j:i:/RiSfi-^tb^^ixtm<bl^«T' 

&5) x-h^ (2 1) iBm(^9^T-=^Tyy ^^^^$*fc^^^(Dms^6tljcfF^$tb 

(2 4) R^^^S-so.R^^ (^-l^, R'^tiSylB^I^M-efeS) Xh^ (18) 
Sfcii (19) |B^05^TS>T^>/y ^f|#^^fc{«(D^S^S^lCfF^$tl.5:^o 
(2 5) A;6S^ (I I) -efe^S (1) ~ (9) <D\^^irtii)'^iZimM.<O^Ti^T ^ V 

(2 6) Z;?i^SSi^^^-efe^ (2 5) |Sic<^^Ti^T y~ ]) ^gl^^fr^fcti^O^ 
(27) B ;6S7i<*m^* fcfiS^'b. U < {i#S^(^iS^T7W^/v-eS5 -5 (25) 
(2 8) (1) ~ (2 7) (D\^^irtbib^ZUm(O^Ti:^T:/V l^mmi^^fci-i^(D 

(2 9) (1) ~ (2 7) ©v^-r;^b^^e:iam<7:>^Ti^T)/y ^-fl^#:*fc{i^(?:> 

8 



^ wo 2004/111024 PCT/JP2004/008375 

(3 0) (1) ~ (2 7) (Dl^^-TM'^liCmmcO^Ti^Ty^V l^mmi^^tz.it^(D 
(3 1) (1) ~ (2 7) OVN-rtb;?)4c|BifeO^Tv^Ty'y ^il#^^fc{i^(7) 

(3 2) (1) ~ (2 7) <D\^^-fi^:d^\^mM.(D^Ti^Ty V :^m^^i^^t^ii^(D 

(3 3) M^^^-v-i^Eg 5mnM(DWm(Dtcl^<D (l) ~ (2 7) (D\,^Ttl7b^ 
(3 4) ^mmM(Dm^(Otil^<D (D ~ (27) OV^-ftbd^{;itBS(7D^Te^T 

ii^Ts -IS^ (I) xm^iv^it^i^^it^i^ (I) i:VN5„ {&(D^^(?:>'fk-a- 

— i5x^ (I) o^StD^ttlc^sv^-c^ 

y7"^;K sec — t e r t —Zff-^l^^ ^I^^JV, ^ y^V^^/V-, 

^>=f-/K -^=3rc^/v^ :^^^/K 7 — /K xi^.'^Jfc ^^;$Sfctf ^tt-So 

( i i ) {SaT/^<5r=/U^ LTfi, '^!jx.J«|M^fc«^|l^^(7)^m^2 ~ 1 0 (DT 

■^•:r=r^)V^ :^^^=^/\.^ y^-=/K y='-fe=/i^/^^ ^^^s^tf ^tT.5o 
(i i i) i^T/y^=^J]^t bT{i. 'P«jx.fmi^*fct*:^ll^4fe©^«^2~l 
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wo 2004/111024 



PCT/J P2004/008375 



(i v) ^/^oT/var/^i: UTfi> '^J;tti|^*^3 ~8 (^v'^ nT/^=¥>'K Jr#:6^ 

:7 e> ;5 „ 



M'^b U-C}4. -^iJ;!}* 



mfi^mMmm^ti: if ^ {f e^^^^j fi T if ^ v^^/i-. 7" h 7 t: F o 
t"yc;>=/K T^h^t Ko^E^y y^/w T^h^t Ko^y^ry y— /K ■T'h^t K 



wmaty y yK ^3^=/^> tf t3 y /I., t'y y' y /K ^ i5^y* y /i^> h y t y^ y 
T^h^y'y/K ^ry^y/K -fy^ry^y/w ;^=sr1^y^y/K y;^^1^y^y ;k 

jjfi;?^/v^ •^':/Ky/K -ry^rvKy/K ^-i^^v^y/K -<^y;^^f-y'y/K ^ 
:/>/^zcri/K ^vy^^ 5: y ^^/y'^r^ y /k ^>'>^ h y ry^ y :^ 
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t 



wo 2004/1 1 1 024 PCT/JP2«(>4/0083 75 

jj^/K y/K y=3ry y/i^^ ^^y^j^^^^ 7^^i^=/K =^y=^iM;^/K 

-ry^Vi^^^^K -<;^yv?T-^^f^/K :7zcy^Tv?^/K -<^y'fc'7^/K 

(v i i) m^-t^^miw^^t—m^^^^xMj^^fi^^mM&tvxn. m^it 

/pt Knryv-^/K ^ t Kcz^y y ^ t Kn-f y^y y —)v^ ^ 

y Ky^K -/y^i/Ky/K i, s-v^t Ktz^y-fy Ky/K fnyK— /k;=^ 

1, 2-5"T-feV-?y- 2— r/^/^^35S$3{f t,tL^o 

(v i i i) W^&cr/^^;\^^ m.W^WLT;v^:^;v, «^i£^T/^^— /u-, 

:^-=¥y, -hn, Ti?H\ i/Ty, :^/i/xK>i/, 

/NH^JrV, t Kndrv-, ;^:3ry, T^y, ci^hn, Ti^K. i/Ty. ;(7/^/j^> 

/Nn^^^', tKn^arv-. ;^^y. T^y. ^^hn, Ti;^ H\ v-Ty. 
/i^>iy, {SaT/V^^ariy. t KadriySJ^jg;^T/V'=i^iy, iSmT/V'S^ 
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(b) i:l^ttT'fc5). 



(b) il^tt-Trfeo)^ 



:i-tmtiWMis.mT ji- i/ jo it 5 



(b) 



(b) bW. 



■ na 

5^: 



M^ian^m^M (xi) tmmx'h^). 



9^ 



(x i i) t[^^■C$>o)^ 
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wo 2004/1 ] 1 024 PCT/JP2004/008375 

^Nu-Jr^i/, t KntSriy, -^^y^ ^Yxi^ Tv^K. v'Ty. tiJX'-^^-^^ 

mTy-/vtcj3{j-§gi^S (x i) i:l^ft-Cfeo). 
^^^^SfCjoft^a^S (x i i) ilD^-efco). 

^g^S{i:HulBg^->i^nr/i'^/Wc:^3tt'5ai^S (a) ^IHftl?^^), 
t> b < }i#g^<^^g/mT/^=i ^->;^7/V7j?::i7i^ (I^g^jg;i^T/i^= ^ 
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wo 2004/111024 
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^ {itu laS^ .J' n T /V :3r /V j3 it 5 

5). 



(a) hW^mr^:^ 



0)n 



(a) hWMr^^ 



(a) ^iRift-efe 



(x i ) tm^x^tb^). 



(x i i) tmMXh^)s 



(a) iil^at^fc^). 
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wo 2004/1 11 024 PCT/JP2004/008375 

(a) iP^-Cfeo). 

(xi) irl^ft-efeS) ^fcJi 

(x i i) i:l^»-trfeo)]^ 
-CONR^^R^^ (^'f'. R3 2*Dj:i;«R3ni-^n^tbfiulBR^°*5j;t;?R3 

-SOgR^^ K't'. R^ni 

g^t) b < {i^g^oiS/^T/^^^/u- (Kg^«T/^^/^tc:*3(t -sa 

aa^£{«ISgife>'^C3T/l'^/Hc43(t^g^^ (a) 

^,fi^S(itulEg^i/:^7C3Ty^^/i-tc*5(t^S^S (a) iim^X^^ 

-Sa^Stituiag^v'^ c2T/V'^/vic:;i3JtSg^S (a) irl^^T-^ 

15 



4 



I. 



WO 2004/111024 



PCT/JP2004/0(>83 75 



(x i ) tmmx-^^). 



(i 



(x i i ) 



-5) 

(c) bWiW^'h^)^ 



(c) 



(x i) 



(x i i) tmm-ch^). 



-COR*° [^"^^ R*°« 
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(c) twimx-h^). 



ry— /He: S3 It -5 



(x i ) tmmxh^). 

(x i i ) 



(xi) tmmx-h^) 



(x i i i) 



-CONR^^R''^ (^cfi^ R'''*5J;t;«R*2fi^tL^'tbButBR^°*5j:t^R3i^ 



(c) tmmxh^)^ 



(c) iPttT'fc^S). 
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* 



r y — /vt^*3ij-:5S^^ (xi) twi^'ch^)^ 

-NR^^R^^ (^4'> R4^*5J;t/R^^^±^;}^^i^HulBR^°*5j;^J?R^'i: 



m 

> • 

-CONR^^R^^ (^'t'. R^^*5j;t)?R''^fi-^tL-^*nHufBR^'*3j:tJ?R^°i:l^tt 
-COR*» i^^. R'^'f* 

IS 



(c) 



(c) tmmxh^). 



(c) 



(x i) tmmxh^) ^t^i^ 
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smt> b< mm^<ommmm mm^mmmmKioi-f ^m^mi-i^^mmMm. 

(c) tmmxh^). 



(c) tiRlttl?fc^)^ 



y-/Hc*5(toS^S (x i) irl^tttrfeS), 



tcjoitogms (x i i) tmmxh^). 



(c) tl^tt-cfe^) ^fcti 



T 



-NR51R52 (^43^ R^':i3j:tJ«R^ = fi^tb-^ixMiaR^°j3j;tJ«R3i^|^: 

-OR'^ L^^, R^^n 

(c) 
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wo 2004/111024 



PCT/JP2<)(I4/008375 



mm&\^isk^ ^9.^& (x i i) tmm-^^^). 



* 

-N+R^°R^'R^'X^- (^^. R^°. R*\ R«-*5j;t;^xMi^tt-e4T.SfrtaR^ 

« 

— (i i)^ -fg^ryl^^::^/!^ (i i i) idXU-y^^T/\^^/^ (i v) i: I^ft-C 
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:^^'y(DT^)Vi^}VW:^ (i x) UTf*. ■^J;tfi^mic7~ 1 5 ©T7/^=¥/K 
/Noyv, tKo^i/. T^y. Ti?K. v^Ty, :ltJ /i^^ ^ , jSM 
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(a) i:I^^-efc^)> 



(a) 



(d) iilRlft-C'fea) 



-COOR^" (^^'s R^*«BtifBR^^i:P^'^'fe^)> 
-OR^^ C^^". R''{* 



(a) 



(a) 



(a) 
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(a) i:l^a-efeS)^ 



(d) i!lllftT'fcS), 



ry — M-*5fts 



(d) hm^-Q^^) %1t.\t. 



y— /Hc*3tt5«m^ (d) iiiis-efc;5) 



(a) iI^ttT*&5). 



(a) t|lI^T'fc^)> 



HifiB ^ c T >'W=^/i-tc:;fe ^ S 



(a) tnm-^-h^). 



(a) 
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]}^Mz.i5H^WM^ (d) tWi^'^^^)^ 

•i 



(d) tmmx-^^) 



-CONR^^R'° (^^. R^9j3j:7J^R^°l4^ii.-ettSulBR^^*3<3:t/R^«i:Pi 
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^Tv—Mcmf^wM& (d) tmm-c^^). 

y-zHdjsjt^ai^s (d) tmm-vh^). 

am^j L.< mm^(Dmmmm (.mm.^^mmm<i^i>f ^mMmi-±mmm.^T 

^ Clr:^ Ufc^g/mT/V^/K i&B.TJU=i^-:y, iS.W^T/\^^/l^^:t. iSMT^i-^/l^ 

m 

n^^^Vft. -^rtu^iJxHtjtE^aT/^^^S-/^ (i), {SmT7V<>--/i' (i i). i&mT/l-^ 
(i i i), v-ii^ ct x/i^^^f-/^ (iv) *5j;tJ«/Nn^V (x) tm&X^k'O. 

(v i). mm'r^^mm^t—m^tj:<^xji^^^tL:s>umm& (v i i) joj;t)? 
T7/^^/i^ (ix) t^mx-h^o 

(xi) (D'^mxhiffcmizLMX.. :t^yf^t't'^h'ifhn^o 
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^--feV:^ (Protective Groups in Organic 

Synthesis), ^^y— > (T. W. Greenes) *x i^^a >- • y 

— •T>' K-1^>'X--^ ^^=1— ^° Wt^^x K ( J o h n Wiley&Sons I 

nc.) (19 8 1^)] '^iif^fflv^^:L^^cj;^9. i fi^'fb^il^ ^^5^1" a r -e 

^ IdJV • y-thai-x-f (J. Bangladesh Chem. Soc.)^ 1 
2 7^w-c;> (1 9 9 2#). i/^— "^/V • * 5^ --Jr^;;?. (J. 

Org. Ch em.)x 4 5^. 14 7 (19 8 O^). -MMm%^W> 

2 4 3 9 3 0-§-Jfe^lC|S^iO^'&] ^fcfi^fLbl-^C-C. 'fb-g-i^ (III) i:^b 

(IV) d='5j'(b'a-#> (V) ^^-cMag-T'Sw^jasx-^So w^i-e. jiJ^fb-a-^i^ 

T-fe^-fb-a-i^ (I I I)x (IV). (VI a) *5J:D^ (VI b) (4. ri3lKi?pi: UT* 
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'fb^^j^. 1 4^; 7 5 %m (19 7 



8^) ; mMmit^MM. 1 16 2 1-^— v\ %m (1 9 7 8^) ; ^mmt 

. 1 4^. 110 4^— v>43<tt/l 1 2 0-<— v^, ^# (1 9 7 8^) if 



IS? IMA 



B-A 



(111) 



HgNNHCSNR^Ri 



(IV) 



B-A 



V=NNHCSNR2r1 



R* 



(V) 



R^COX^ ^tcti. (r3cO)20 
( Via ) ( VIb ) 



R3 



N-N 

B-A~U \\ ,R^ 

K ^2 

(^4?. R\ R% R\ R\ Aio XXJ^B i-i^th^thmtE. t mm-x:h ^ . X^fi:^ 
R^^SR2}cj3{toR = ^l^— efeo-fb-a-i^ (I a) tt, [f!j;t«>^^- 

(J. Bangladesh Chem. Soc.)^ 12 7^— (19 9 

2#). iy^—)-;V':^-:f'ir—:^=z.sy^ ^^^P. by- (J. Org. Chem.), 
4 1 4 7 (1 9 8 0^), m2i#fPm 2 4 3 9 3 0 ^T^i if {ClE^O 

;^&] T\ i^fz.\t^i%h\z.m^Xs it^m (III) (I Va) d^Mb-^ 



^ (Va) ^MTigiti-^^^:%-et-5 



T% WMit^!^-<:$>^it^m ( I I 



I). (I Va). (Vila) ^JzXl (V I I b) i: UT*fcf*i^^(^^ 

[^!l;t(i. 0f^^^b^iftM. 1 4#, 7 5 l-<-i;s=, (1 9 7 8^) ;m 
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'At^mM. 1 16 2 %W (19 7 3^) ; ^ff^^^b^fi 

4m. 1 1 0 v?:33J:tJ^l 1 2 %m (1 9 7 8#)] T% t.f^n^ 

ti/ ^ I C ^ C X # ^ ^ i: "^^ ^ ^ o 



B-A 



(III) 



HaNNHCSNHR^ 



(IVa) 



B-A 



>=NNHCSNHR^ 



(Va) 



r5C0X2 (R5cO)20 
{ Vila ) ( Vllb ) 



R5 



R1 



(^if>. R\ R\ R^ X\ 



N-N 
B-A-y^ 

R ^ \ 
O 

(ia) 



'fb'n-Jl^ (lb) }m<^x@i;itt£o-c^3t-row tt>-e#So 



R3 



B-A 



R'^ 



1) R^COX^ 
( Vila ) 



N-N . 
B-A^ / W R^ 




NNHCSNHR" 



(Va) 



2) (R3C0)20 
(VIb) 



.■<^R5 



O' 



(lb) 



C^cf^, R\ R\ R^x R^ A. B*5a;t)«X2(i-^tt^'tU*tj|B^f^^'^^fe^) 
:5^i£l^fcft2-c1t?j;^'b^{b^'^ (Va) bWl^^m (Vila) m^\S.r 



T\ 5:9-F«^~2 4^r^. ^is^-^fc^. m^^xit-^m (VI b) ^Fyx.}:ft'y v^i/ 
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E(Dm^ ■^^^m.^^Mx.^ $f>(c 10-48 m^Rjt^ ^^^:iti^x'o it-^m ( i 

b) ^#5i^}6ST'#^„ i^T?. it^^ (VI I a). (VI b). m]\^m^^^ 

m'^fi:mm^^umz.m\^^^m^fi:^\-i^ ^b^ii*, (va) tc^u. -ttt-etb^* 

■fb-a-i^ (I) (Do-h. R^^S-COR= (^4^. R=f«|2<tl^ttT'^b'5) X-fe t) . 
A^S- (CHJ „- (^cfj^^ n}±ttlfBi:PMT^'5) "Cfc ^) , B;dSt e r t -7^ 

h^i/;«;/VAif^/^T^ y-CfeS'fb-a-^ (I c) %fz.\'i. (Id) -fb^t) (v I I 



X-^^it-^m (VI I I ) <ik^(D^m mx.\,-t^ v?^— ♦ • pJ^V v- 
-Tj^' ^^^hy — (J. Med. Ch em.), 4 1^. 5 9 (19 9 8 

¥), Tl^^^^l^y^ ' ' 4i^^^-ri^B-r;\^' o^v'^xyBl^ (Angew. 
Chem. Int. Ed.). -40^, 3 4 5 8^— (2 O 0 1^) ^^^^fidfeitO 



BocNH(CH2)n 



>=o 



( VIII ) 



HgNNHCSNHR'' 



(IVa) 



BocNH(CH2)n 



R4 



>=NNHCSNHR^ 



(Vb) 



r 



< 



R^COX^ ^fc{± (R5c0)2O 
( Vila ) ( Vllb ) 



1) R5cOX2, 2) (R3cO)20 
( Vila ) ( VIb ) 



RS 



BocNH(CH2)n-J^~'J <-Rl 

o<^R5 



(Ic) 



R3 



BocNH(CH2)„vJ^ Ri 



O 



.<=^R5 



(Id) 
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t e r t hds.i/;&/V7i?=^yU^^-r) 



it-^m A.i>>- (CH2) i^^p. ni-tmmtmmx-:h^) -e 

feO. Bi)^NH^X-h^it^m (I f) iis M5ti^l~4-r-#^>tt6<I::#i^ (I e) 

— . ^ >- • j:;^-— ::if ^ 5/ • v^:^ (Protective Groups 

in Organic S y n t h e s i s ) . y (T. W. G r e e n e ) 



y-y ¥ (John 



Wi 1 ey&S o n s I £1 c.) (1 9 8 1 ¥) }fi^mm(D:^m-^tM^i\^h\' 



R' 



R3 



0=^ 



BocNH(CH2)n \\ r1 

R2 

(le) 



0=( 



H2N(CH2)n^^ \\ Rl 

R2 

(If) 



(^■l^s n. R\ R^x R\ R**5J:tJ«B o c}:i^ti/-?ti/tulSi:Plft-efeo) 



-fb'g-i^ (I) A:SiS- (CH2) „- (^"f. nf«tBi:Pa-efe^) X- 

-NHGOR'^ (^^> R^^tiStia^pa-trfe^) -efe^^b-a-^^ (I g) 



R3 



H2N(CH2)nvJ^ \\ R1 

R2 

(If) 



R^OOCOOH 
(IX) 



N-N 



RlOO „ R8^;fc{iRl6 



^ Rl00cONH(CH2)n-v7 \\ r1 



r4 s- 
(»g) 



R2 
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ih^m (I g) (i. {b^t» (If) tii:'k¥^ (IX) m^itDMFf^ifcDR 
Jt^liC^^m^^^mM'P . (3' -v^^^/UT^ /l/nf/V-) 

-/^7^^mti:i^(Dm^tJ:mm\:.Mff)^^T. ii#-7 8°C~1 0 O'C^rslo?^, 
tijt. U < f4 0 °C~ 5 0 °C(Dm (omM-V, 5 4 8 mmRit ^'tt^i^ticj:*)^ 

5t-r§^^:^sx'%§„ 'fb-a-i^ (IX). M^j^^^-a-^mj^xj^ig^^^^^&i^-fb^jfi, it 

(If) icx* * U < 1 .~ l 0 ^ftOtala-e>ffiV^p5;i^o„ 

ib^ife (I) (Do^. Ai)'^- (CH2) i^^, niimM^tmmx-:h^) X 

NR^^R^^ (^^^ R^'^xxfR'^i-i^ti^'timmtmmx^^) x^h^it^'W) 

(I h) fi. it^'^ (X) M5t^l~3 i:|ll1t(cbT#^>tt5fb-a-i^ (XI) 

^mx. UT(Di:m^x K> mm.'t^ :Lthx% 5„ :!i ci-e. WMit-kmx^^bit-^ 
1 0 0 o--<-v^. %-m (1 9 7 8^) ^le:fsm<^:>b-jfe] -C% ^fc}i-^tte>{cipc 
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Rl01O2C(CH2)n-1 

>=o + 

(X) 



HaNNHCSNR^R' 



(IV) 



R«i02C(CH2)„-i 



>=nnhcsnr2r'' 



R4 



(Vc) 



R3 



Rl01O2C(CH2)„.i>^-N^ 



R' 



(XI) 



N 

r2 



R3 



HO(CH2)„^-N^ . 



OHC(CH2)n-i 



N-N 



R4 S . 



(Xll) 



N 

r2 



,4^S'^N' 



R^ 



( XIII ) 



HNR102r103 
(XIV) 



R3 



r102r103n(CH2)„>^-N 



r4 S 
(Ih) 




,R^ 

N 
R2 



'fb-a-l^ (XI I ) (t. ^t^m (XI) -B^llX-f^T^ h^t Ki3 7 7>' (THF). 
fi- 7 8 'C~ 3 0 °C(DW^<Ol^^-^ . 5 r^-ftl^ 8 0 Btrp^^Si"^ ^ i: tcL j; <9 Wtt^ 



^^'^jlTc^Jfi. -fb-^J^ (X I ) iJi^b. u< 1 



1 0^4O$Qffi-CffiV^fetb^o 

-fb-a-i^ (XI I I) JllBT'#etL^'fb'a-«^ (XI I) 'BFy;tfiv?:^C2apt 
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^uM.m^°v i?:^^j^f^if(Dmm ^i:mitm (d^^t. -78 °c~ i o o (du 

ts-t. b < ft 0 5 0 'x:(Dm(Dum-x:\ 5 ^m-- ? 2 H#rfl^si-r § r ^ j: 
miki- ^ :l t fi^-v ^ ^ o mmfj^mmi'i^t^m (xi d tc^u ^^l- 
< ft 1 ~ 1 0 ^mommx-m^^ ^^^^o 

<t^m (Ih) i-i^ _bfBX^#e>tV§^b-a-#J. (X I I I) t-fb-a-^ (XIV) 

jfe ts:m(D^^T. - 7 8 °c~ 10 0 ''C(Dm(Du&. * b < o 

(XI I I) {ei^U. ^n^^tv^^U< 0^»(O|gH-cffiVNbtL^o 



{b-a-i^ (I) <D5*>^ A;6S- (CH2) (^S:'^', nftMfairlHttT^fc^) X 
h^. B:6St e r t -:7"' h dri/-:^;./^5j<:=^/^T ^ y -trfe^lb-a-ife (I e) iiiT<^ 

xmtc j; o T s r i ;ei^^ -e ^ 5 o 

R3 • r3 

Rio^OaCtCH^ N-N ^^^^ . HO,C(CH2)„ N-N 

R2 R2 
(XV) (XVI) 

R3 

o==( 

BocNH(CH2)„J^~V\ r1 
r4%-^N' 
R2 

(le) 



^) 

^b^ife (XVI) fi. m7&.m7 tmmi^i^x^h^^it^m (xv) -Bryx-t^ 
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t^(D'M^fi:^M(D^^T. -1 0°C~1 0 O^C(Dm(DUMX\ 5 5>rBl~4 8 B#M*Qi 



tcMbT> 0. 3 — 1 0 0^4©|5H-effiV^b^Oo 

^b-a-^ ( I e ) JifS-Cl#e>tL5)^b'^2|^ (XV I ) ^ t e r t -7^^ / -/V^'. 

7 8^-14 0°COr^(7?S^. U< (:iO°C~l 2 Q°C(Dfii<DUMr^\ 

S*3itJ?Tv^^bv?7:t^/V7}^;:^/i^y /i-f^i. -(b-a-i^ (XV I.) t;i>sl-u-c. ^^^M. 

5~l 0S4:isJ:t/l~l O^*of&ffl-trfflv^btb^o 
^fb-a-*^ (I) <^5t>s R^^^^Tfc^J^^-efeS-fb-a-J^ (I i) ^Tox@l::=e£ 

■ 

N-N , N-N 

\^R= " H 

(lb) CO 
(^cfJ, R\ R\ R". R^ A*5j;tJ«B{:i^ti.^^tLHuffii:I^tt-r'feS) 
'fb-a^i^ (I i) $^it&l~8-e1#b:^Xo'fb'a-ti (lb) M^^i^^^^-s 
1~2 0 0^»<D. $f^b<{il~l 0^»<^3i^''i±^S<^#liT. -1 0"C~ffi 

t 

r-feh - hP/K i;-^ nxi;^^:/^ ^uvi-^;VJ^^ fF^^^/K THFs i^:^=3f-f- 
i/, b/V^;/. ^v'J/^^. DMF. N - ^ ^/l^ t:° CI y K^' (NMP). fyi^^v 
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*«J&i:bT. ^t-B-m (I i) tt. ^t^m (lb) 

-1 o°c~i 0 o°c(Dm(o^m-v\ 5^m--2 4mmmm-r^^ti<:^^X: 



mmm i o 

i^^m^co^mmM^m^i-^it^m ( l k) mT<^xmi O- 0 



R3 



r 



H 



R4 



N 
H 



xa 10-1 



(Ij) 



R3 

(XVIII) 



(XVII) 



XS 10-2 



D A N-N 

r/^s-^n 

(Ik) 



(v i i) t 



r-fe t) s ^ 



( X i i ) t W^^Xh 



5)] 



10-1 
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it^m (XVI I 1) it. M5t^fel^fcf*5~9-c?#btl'0'fb-a-«^ (I j) -^^^ 
^ ^ :^77^ . =2 ^ n.^.-ir—i/a i/X (C h e m. Commun.K 8 

7 3^-c;> (1 9 9 8#) fl:^KW.m(D^^X-^tii^^tlhKm\^XW&'r^^t 

xm 10-2 

^t^m (I k) {i. ±iaxai o-iTitbi^sit;^^ (XVI i i) 

ji^-C% •^tMRm^^fS^^i^^'^ ^ 1-200 ^*£0. ^^U<{±2~50^ 
(Dit^m (XV I I ) i;- 1 0"C~2 0 0''C(Dm<DUmX\ 5^m~2 

Ji^/VA. S^^^^/K THF. i?:^=3E^1^>'. h/l-^^c^/, ^iXl/^. DMF. NMP 

it^<^ (VI I) rtr^p^o^ U-C#e>tb?>:^^'*fcl^itr^^'fb^»^^ 14 

, 1 3 3 2-<— i^. (1 9 7 8^) 5^e^}clfBgt©;fe-^-e. ^fc{i^tLbl-^C 

-co (CH2) (^1'^ a (4 2 ~ 7 -efe^^b-^^ (in) 
:gi.T<^xmi o-3*3i:TJ«i o-4l;i^A^v^^5ti-$^^: "b-e^ao 



X3CO(CH2)qX3 
0=\ ( XIX ) 

xmio-3 

r4 S 



R3 



o=< 



B-A 



N 

I 

H 



(Ij) 



(Im) 



1 0-4 



R3 

R^ S Si 

O 

(In) 



10 — 3 

it^m dm) Mit■&l*/c}i:.5~9-e#b:^^^'^b-a■^l^ (I j) 
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O^iO-fb-a-i^ (XIX) - 3 O^C-^l 5 0''C(Dm(DUmx-5^m^4 8 
Xfl 10-4 

>fb'g-i^ (I n) li. JLtsxmi 0-3-e#fetb^'fb'^ii^ (Im) W>\K.itm 
Mit^ 1 1 

it^mH) (Do-h. A^S- (CHo) (^4^. n{«IBi:l^ttT-fe-5) T' 

h^it'k^ (I p) fi. OT<^X^l l-i*5J:u^^i ^-2(^:^^fev^^3t-t■^^i^ 

H2N(CH2)„ \ Ri :r^i ' >-HN(CH2)n "J r1 

R2 R2 

(If) (lo) 

R3 

^ o 

x@ 1 1 - 2 riob-n^';'_''(^"^>^;>C3Xn'R^ 



R105 



R2 



(IP) 

i^^. R\ R\ R\ K^^i:Un\%^fi,^^m^tnmX^K> . AT\Xya^ 
cn/V, = h a ^;as 1 ~ 2 bfc :7 :t r^/W^ fct:i|g^il^/&S 1 ~ 3 mW.^ X^fcy^ 

R^°^*5j;t;5R^°^f«ti.^tl.ttilB<OR«*5j;D«R^°*fct*R^'*3 
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it-B-^ do) a. M3t&l~3, 5*;rc:{* 9~1 0-Tr#bH^'fb-a-#J (If) 

^ii^ jfe^js^^'x i^^^gl^;liS i ~ 3 o ^s<^3i^ ife4^s<D#^ET^ 1 ~ s 0 ^4 

(DArOCOCl (^^. Ar f«|Bi:III^-:efc5) - 3 0 °C~^V^5^S(D^ 

ni^^K t'i'v'^. THF. DMFT^^e^^yiSfetf bin., ii^ ^i^S^ bTJi^ M^it 
•fb.t/ y i=s/£ ^^;&^&tf b;^^So ^fc. A r O C O C 1 (^>^ . A r {itufS ^ mBX* 

« 

XM 11-2 

(I p) iifBxmi 1 - i-c#?>tt§'fb'a-#> do) i^^^-e* 

fcftii^ C 1 ~ 3 0 ^i<Oil^ >fe:^£0#^T. 1 ~ 2 0 0 ^ 

:x.f^/K t-yi^^^. THF. BMF t^i^M hfh. m^^j^^^tvxn. m:^i-£ 

^b-a-t) (I) (Dv'h. AdS- (CH2) „- (^"f. nfttutB^I^^-efco) 
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R3 

HO-(CH2)„ N-N 

R2 

(XII) 



XMl 2-1 



R3 

R"^-S-0-{CH2)„ N-N 

rAs^n''' 

R2 

(XX) 



XSl 2—2 



R3 

Ril-W*{CH2)„ N-N 

R2 

(Iq) 



12-1 

^t^m (XX) Mit&7T'#^tb^^k^i^ (XI I) is^^^^j^^. ig^^ 

1~3 O^'ficOig^^^^^gg^D^^SET. 1~3 0^fi(^Ri°7SO2C 1 
.(^^^ R'°^f*BufSi:|^^-e*>^) ^fdji (R^°^S02) 2O i^^^ R^°'}^ 

-3 CC—l 5 0°C(Dm<DUmX\ 5^m'^4 8 BtfBlS/^ 

as 



X@ 12-2 

•fb-^ife (I q) fi. ±lBxmi z-ix-'i^h^^it-^m (XX) jI^J^^^M 

i^^StCJ^^C. 1~3 0^ft<^Jg^Jici^^<D#^ET^ 1~2 0 O^aORi^W 

H (5a:c|3^ W*5j;D?RiM«tL^*titutSi:|lim-efe-5) -scc-isox: 
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it^m (I) i-*5ttsR\ R\ R^ R\ A%fzLnBizL^-^ti^'^mm(Dm. 

^ ' 'yy^ y — ^v' 3 ^'X (Comprehens ive Organic 
Transformations)^ R. C. 705/:^^ (Larock)^ 
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CT 1 1 6 \z.Mir ^MW.^^^ 



HCT 1 1 6« (ATCC#^: CCL-24 7) ^1 x 10^^^=^^^ 



m^K. XTT {3' - [1- (:7^^/vT5:y -3, 

m (Sodium 3' - [1- (phenyl aminocarbonyl) - 

« 

3, 4- t e t r a z o 1 i urn] -b i s (4 — m e t h o x y — 6 — 
nitro)-benzenesulfonic acid hydrate)} 
mmU^^^ (nV* • y-{r^yy^y'^ ^y^:^^^. 146501 5) ^5 0mL 

/!^7 3.7^-fo5>?iU/cm^ 5%^m:^'^'i'>'^^-^'-i^-I^"^'3 7°a l^Fplit* 

K4±^vMo d e 1 5 5 0) 
4 9 0 nmi: 6 5 5 nm-etDS^^S^aH^UfCo ^fl&li5fi«'J?gttf± 5 0%ifmil. 



G I 5o"^^l-'^^o 

G I '■ 9 0 nrntrO^LTfe^^^b 6 5 5 nin-tJ-OPj:?^^ 

^^^^Dfcffi (^p«^) ^^muiTco ^^^b-^^^^^fas^^M-^^w^^^-^®^^^ 

^10 0%^; U.IS^^t^<^'fb'^^T-^aSbfcmT'#btLfc^Pii?t^^i^b^t-S 



^ 5 o%ii.#-r§fb-^^<^is^^^tu^x ^n^G I 



5 0 



'fb-^i^9 filt^iPW^Ii^^l-'^ ^OG I 5o^i4^*s 65nmol/L-C* feofc 
*fc. ^fb-a^ii^l 0> 59. 76. 85. 96. 122. 144. 1 7 4*3j;tJ^l 8 
1 1 M m o 1 / LiiJlT<Z)G I 5 o^t^^ L-fCo 

: E g 5^SlJ:Mi-^Pl.$^^ CD 

m^^S^At ^E g 5MeM<^PMfi:5:ifc L-fe/^ (C e l l ). 8 3^. 11 
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5 (1 9 9 5#)] ^mmi'ivxmM-r^o h i s ^iif^-Nm^iz.m^v 

fc^St hE g 5^B3^i-'5/^=¥=.cri>^/l,;^^S podoptera 
frugi-perda i^:^ K:7"T^ (Si) 9 Mi^miikl^m 

E g 5 OAT P a s e SliO^^tilScSfe [^^^VjJ? • i;?^— (The 
EMBO Journal), 13 75 1^— (1 9 9 4#). yt2->—7^^ 

T-y K • • -T;^ ]} ^ (Proc. Na t 1. Acad. Sc i. 

USA), 8 9#. 4 8 8 4^— (1 9 9 2^)3 UTllJS-r-So 2 5m 

mol/L f-^^v^^N, N' -tf;^ /V7jN>'@g) (PIPES) /K 

OH (pH 6. 8), Immol/L :i^^I/V:J^'y /Vbf;^ (2-T5:y^ 
^/l^m-^/l.) Hf^gg (EGTA)s 2mmol/L MgCla. Immol/L 
v'5^:rM/-l' /l'(DTT), 1 0 0 /i g/mL J^^^/jfiL^T/l^^'^ ^/(B S A). 
5jumol/L z'-?^ y (P a c 1 i t a X e 1 ), 2 5 /z g/L 

(Tu b u 1 in) (lf^ b <5r;v h i^tt, cz iJ^#-^T L 2 3 8). *5 
J;t/2 0 0 Mmo 1 /"L MESG s u b s t r a t e ( 2 — T 5: / — 6 — p^/U 

^E-6 6 4 6), lU/mL :7°y ^'^^ 1/;^$-' K4^;:=^^ y if 

(Purine nucleo — side phosphorylase) (■=& 
dra.^— 7°ci— :/X%t:, ;^7i?o^^#-^E-6 6 4 6) iCB g S^^^n^U^a^Mx. 

3 OX:X 3 O^mmMir^^ ATF a s e^i^(DBUt^j:^ 3 6 0 nm<D^^m^ 
^1/— MJ—iJf'— (■=& 1^:35^ 3L^—y=>M;^ It > SpectraMax 340 
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PC384) x-m^-r^o E g 5 #:£T^®^'fb'a'i^^^#i5ET-troe^^^^ 1 0 0 %s 
E g 5 ^#:£T^a'fb-a'^^#^T-e<7)P^3fe^^ 0 % t UT^g>*?&&^ff ^ 

i|3 Eg5^*lc^i-5PS.$^^ (2) . 



(Biochemistry). 35 2365 -^-v^ (1996 ] UT^JSUfCo t f Eg5 

^^^^Y^^l^^^^-r^by'^y^^ K%=ifl^U. :^M®BL21 (DE3) --Jf^K^ 
U^Co ^W^^i^^ 25°CX^m ODgoo^^ 0. 74 }e:^£ofcH#..^-T:\ 0. 5 ramol/L 

Eg5 O ATPase?£tt(^iy^{t::fci'i[^^^^ • v'^— ^^'^ (EMBO Journal). 13 
751 (1994 ;¥). T'nv'— 7^^^^i?''X•;r^'•1^*•-^->^•:^/V•T;^77^5- • 

. X • • • =^-)-^ T- 5^ K • • • Tp< D (Proc. 

Natl. Acad. Sci. USA). 89 4884 -<-v^ (1992 #) ] LT^JS bfc„ 
^(7) 2m®<D^?^^fflaUfCo 25 mmol/L f-^^i^^/N, N' - 1'^ (j^^J^i^^^/V 
7j^i^^) (PIPES) /KOH (pH6.8). 1 mmol/L l/ViJ^ ]) ^^—Z^tf^ (2-T^ 
y znf^/V^— 7^/1^) Ki'fM (EGTA). 2 mmol/L MgClj. 1 mmol/L v?^^:^ h W b — 
(DTT). 5 Aimol/L /"^^ 1) iJ' ^-fe/W (Paclitaxel) . 167 m g/mL ^-yMnT;V^ 
(BSA). 41.7 Mg/mL ^z^—:f])l^ (Tubulin) (l^-f h b i^^t. 
TL238) . 333 m mol/L MESG substrate (2-T5:y — 6— 7^ :7° b - 7 



E-6646) . 



1. 67 U/mL 7°i;>'p^^l^^i/K3!j%^7jKy7 — if ( Purine nucleoside 
phosphorylase) {^U^ =^y-^^-y^^. ;^ a E-6646) *5j:tJ«1.33M 
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g/mL t h Eg5 '^-^-I'^y^^iymmm^ati^hmi^^ti^m^ A ^muvtco 25 

mmol/L t'-^^v^^-N. N' - tT:^ (^:? >';^/l'^i^M) (PIPES) /KOH (pH6.8), 
1 mmol/L :3i9^1/>'i/i; =1— /I'lf;^ (2— T 5: / ^ii^y'V^— T^yU) \BW^M (EGTA)^ 2 
nunol/L MgCl2^ 1 mmol/L v'^^:^ h l/^ /V (DTT), 5 /z mol/L /-^i!^ y iS'^-fe/V 
(Paclitaxel) do<ttJ« 2. 5 mmol/L ATP d^bSj^fe^tL-S?^ B ^pMUfCo A 

71-:/ hi^ j^^^ii $ tbfc^?^ A .t^^^b. mm^jt^^mi^i^f^o ^m^jt^i^ 3o°c 

■e 30 iS^mMMVtlo ATPase fift^iD jt^ ^ /j: ^ 360 nm X-(Dm.yt&^yu^ h ]) — 
(■^1/^^^— 7=V^-l'>^^t^ SpectraMax 340PC'«'') T?il!l^l.fCo Eg5 #^^Ts 

^^fb-a-fe^^^^TT'^^^feS^ 100%. Eg5#^#&T> ^i^-fb-a-^il^^feTt^^Tfe 

WL-k^O 3. 9. 23. 29. 59. 73. 76. 83. 85. 88. 90. 96. 
122. 144*5J;U«181 f»^fe#65{C Eg5 (D ATPase ?^i4^|5§.* b. ^(D ICgo 
ttf* 5 /X mol/L £;LTTfco fdo 
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m 



i 

1 0 O Omg. ^:f^L.< (iO. 0 5 ~ 5 0 0 m g OiSffl-C. 1 0 1 IEl^'^V^ bicHlS 
-%--t-5o ^f^S^?"^ IfiD^mOl^-^fDm-^s iiS^A— 00. 001-10 

0 Omg. ^^u<{io. 0 1 — 30 omg^— 0— [HiJ^=ev^biclH]S:-%--t-^;5\ 



uTi^s mmm. m^wm xx:^mmm\^ x <o . ^^^m^^mmKmm-t^o 

270 MHz ^fc{± 300 MHz X-m^^tltih(OX-h K> . 'fb-B'^*? j;TJ«S!JS^#le: J:oT 

5 i: ^^-Tc 
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##{^11 4 t Wi^\<^ l-X. 3 -e# c (51. 3 mg, 0. 132 mmol) , 

i^@t(0. 0460 mL, 0. 804 mmol) ^ ^/V/i^ ]} >'(0. 0580 mL, 0. 665 mmol) :Jo <t IJ« h V T 
ir h ^ v'TK^^k^ ^Bi- h V ^7 A (117 mg, 0. 553 mmol) J; «9 . 1 (55. 5 mg, 

91%) ^ntio 

APCI-MS m/z: 461 (M+H)*. 

0^m4 t PliliC b-t:> ^^-e^^j 3 -rr^hti^it-h^ c (50. 3 mg, 0. 129 mmol). 

(0. 0440 mL, 0. 769 mmol) ^ —/^ (0. 0400 mL, 0. 663 mmol) 

j;t)« h y T± h ^iyy^Bit^^B-f- h ]) A (116 mg, 0. 546 mmol) i 9 . it'B-^ 

2 (24. 5 mg. 44%) ^#^o ' 
APCI-MS m/z: 435 (M+H)*. 

##'^114 t m-^\^ UT. 3 T-#fetb^'fb'^^ c (50. 4 mg, 0. 129 mmol). 

I 

W^M. (0. 0440 mL, 0. 769 mmol) . 2 — h ^ %/=su=^;VT 5 (0. 0680 mL, 0. 648 mmol) 
*3 it/ h ]) T-fe h =^v'7K*'ffc*J iJ'^-t- h D !>i=K (121 mg, 0. 572 mmol) ^ . 'fb-a-'-fe 

3 (46. 9 mg, 79%) ^#fCo 
APCI-MS m/z: 463 (M+H)*. 

^ife^!l4 ({b'a-^4) 

4 nWi^ bX. #%^y 3 ^;^^^•^b'g^ife c (51. 1 mg, 0. 131 mmol) , 
(0. 0460 mL, 0. 804 mmol) . N -.( 2 - T 5: 7 :x-^,V) \fxi^)i/l^ (0. 0830 mL, 
0. 661 mmol)*5 j;l/ ^ y Tir V^-^i^^W^Hs^ t^M^ V y iJ^ A(139 mg, 0. 656 mmol) 
J: D s -fb-a-i^ 4 (18. 5 mg, 29%) ^#fc„ 
APCI-MS m/z: 488 (M+H)*. 

^Wds (-fb-a-'-fes) 

4 i: mitte: UT. 3 -e#^>;jT/§'fb-a'^ c (53. 1 mg, 0. 136 mmol) , 

B^®?(0. 0470 mL. 0. 821 mmol) . N - ( 2 -T 5: 7 ^^/W ^/V:^ y (0. 0890 mL, 
0. 684 mmol)*3 j;tJ? h y T-fe > ^v^TK^-fb^J^ iJ^^^ f y tJ? A (148 mg, 0. 697 mmol) 
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J: X ib^^ 5 (61. 2 mg, 89%) %#fCo 
APCI-MS m/z: 504 (M+H)*. 

#%^y 4 t Ir1#(c: UT. 3 1?# btl/^'ftS'^^ c (52. 0 mg, 0. 134 mmol) , 

Sl^(0. 0460 mL, 0. 804 mmol) , N, N — ^/^^/V^^^l^Vv^T ^ (0. 0940 mL, 
0. 669 mmol) ioXXJ^h]}T-t h ^ v'TK^'fb:^ r> A (121 mg, 0. 570 mmol) 

J: 13 . it^^ 6 (36. 9 mg, 56%) ^#fc„ 
APCI-MS m/z: 490 (M+H)*. 

4 t imiid UT. 3 T*# fetl.S-fb-^#J c (54. 5 mg, 0. 140 mmol) . 

(0. 0800 mL, 1.40 mmol). N — 3^5^/1^31^ l/>^i/T 5: ^^(0. 0740 mL, 0. 703mraol) 
*3 iT^ h y T-fe h ^iXTK^ibJ^^ b 1) ^^i^ (134 mg, 0. 632 mmol) i »9 . ^t^^ 

7 (29- 7 mg, 46%) ^#fCo 
FAB-MS m/z: 462 (M+H)\ 

4 i: mUi^ b-C. 3 -e# hth^it^!^ c (54. 5 mg, 0. 140 mmol) , 

i^ig (0. 0800 mL, 1.400 mmol). N, N — f^/V'- 1 , 3 ^^^-v^T ^ :x 
(0.0880 mL, 0.699 mmol) *5 j;tJ? h !) T-fe h ^->^mit:^9Bi- VV ^MilZl mg, 
0. 620 mmol) J: D . ^t^l^ 8 (22. 9 mg, 34%) %#fCo 
FAB-MS m/z: 476 (M+H)*. 

##^!) 4 tmUi^VX. 3 bti^ih"^!^ c (48. 3 mg, 0. 124 mmol) . 

(0. 0480 mL, 0.839 mmol). 1- ( 3 -T ^ / :7'i3 tW) — 2 — ^13 Uv?yv 
(0. 0870 mL, 0. 620 mmol) *5 J; h V T-fe h =3rv';^*'fb*: b V l> A (125 mg, 

0. 590 mmol) J; «3 . ^t^'^ 9 (49. 1 mg, 77%) ^#fc:o 
APCI-MS m/z: 516 (M+H)\ 
1 0 ({b-a-'-^ 1 0 ) 

« 
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4 t mU\^ bX. 3 X-^htl^it-^l^ c (50. 7 mg, 0. 130 mmol) , 

@^^(0. 0450 mL, 0. 786 mmol) ^ 3 - ^ h ^v'7°P tVWT 5 >- (0. 0780 mL. 0. 651 
inraol)*5J:t;M) T-fe h^iyT^mityis^mi- h ]) 1^-^(125 mg, 0.588 mmol) i «9 , 

1 0 (54. 6 mg, 88%) ^#fCo 
APCI-MS m/z: 477 (M+H)*. 

^mw\] 1 1 (.it^m 1 1 ) 

##^04 tingle U-C> #%^!l3-^'#b;h.-5'fb-^i^c (50.9 mg, 0.131 mmol), 
S'f St (0. 0450 mL, 0. 786 mmol) . 3 h =¥v':7'ci tVU-T 5: (0. 0670 mL, 0.657 
nmiol)*5 J:TJ« h V h ^V?^^-!^*: h y l> A (130 mg, 0. 611 mmol) J: , 

{b-^^ 1 1 (48. 8 mg, 81%) ^#;^c„ 
APCI-MS m/z: 463 (M+H)*. 

^Jg^!) 1 2 ({b-a-ife 1 2 ) 

^^-^ll 4 h WiWi^ UT. 3 -e# c (101 mg, 0. 259 mmol) > 

®?(0.0900mL, 1.57mmol)x 3 — T 5 7 - 1 -:7°n^-?y — /V (0. 100 mL, 1.31 mmol) 
:j3J:tJ?MJT-feb =3r v'Tk^'fb/^ "^m^ y y A (248 mg, 1. 17 mmol) J; «9 , -fb-^^^ 
1 2 (87. 1 mg, 75%) ^#fci„ 
APCI-MS m/z: 449 (M+H)*. 

mmm i 3 (ib-a-i^ 1 3 ) 

4 nWi^ l-'C^ #%#iJ 3 -e# htl^it^^ c (102 mg, 0. 262 mmol) . @^ 
®^(0.0900mL, 1.57mmol). 2- (2-T5: h=3rv-)3^i5'y— /V (0. 131 mL, 1.31 
mmol) do J: U« f V T± h ^^^iXTR^^b^ h V A (243 mg, 1. 15 mmol) X'O. fb 

-8-2^ 1 3 (85. 4 mg, 68%) tr#fc„ 
APCI-rMS m/z: 479 (M+H)*. 
mMW^] 1 4 (/fb^i!^ 1 4 ) 

4 t U-C> #%^J 3 -Cmhth^it^'-^ c (50. 3 mg, 0. 129 mmol) . 

(0. 0450 mL, 0. 786 mmol) , 2 — ^ h ^i/:x.^/PT ^ >' (0. 0570 mL, 0. 656 mmol) 
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1 4 (50. 3 mg, 87%) ^#/cio 
APCI-MS m/z- 449 (M+H)*. 

MMm 1 5 at-a-^ 1 5 ) 

4 ^ P^l^ U'C^ 8 -e# bttfcfb-a-^i g (69. O mg, 0. 171 mmol) . 

@^^(0. 0587 mL. 1. 03 mmol) , n-Zfn tVl^T 5 >'(0. 0703 mL, 0. 855 minol)*3<t 
XJ^h]} T-fe h ^-yyK^^it^'C^B't hV (187 mg, 0. 882 mmol) i !9 . 'fb'^^ 1 5 
(29. 3 mg, 38%) ^^fCo 
APCI-MS m/z: 447 (M+H)*. 

MMM 1 6 (^fk-a-^ 16)' 

4 t m^i^ UT. ^^-Pil 8 X'^^hfl^it-^^ g (66. 5 mg. 0. 165 mmol) . 
(0. 0587 mL, 1. 03 mmol) . v^ai^/l-T 5 (0. 0886 mL, 0. 855 mmol) *5 h 
V T± V ^ i^Ti^Mt^ ^ h V A (175 mg, 0. 824 mmol) J: «9 ^ it-^^ 1 6 (47. 4 

mg, 62%)^#fCo 
APCI-MS m/z: 461 (M+H)^ 

mm 1 7 iit-B-m 1 7 ) 

#%^y 4 t [nl^i:: UT. 8 -r^'^htl^ib^'^ g (51. 6 mg, 0. 128 mmol) . 

(0. 0730 mL, l. 28 mmol). N-^^^f^/V'^a^^^W^' v^T ^ :/(0. 0670 mL, 0.636mmol) 
*3j;U^b];T-feh^iX7K*'fb^!>^^l-y ^>-^(ll4mg, 0. 537 mmol) J: 9 . i^:.^^ 

1 7 (23. 6 mg, 39%) ^#fcio 
APCI-MS m/z: 476 (M+H)\ 
^m^y 1 8 (it^^ 18) 

##-^11 4 i: mUK b-C. 8 btl.^^b-a-^ g (52. 5 mg, 0. 130 mmol) . 

Sm(0. 0740 mL, 1. 29 mmol) . N, N- v'^if^/Va:.^ Ul^V'T^^^ (0. 0910 mL, 0. 648 
mmol)*3 j;tJ5 hVT±: h =3?- v-zK^ib* ^ V ^J^ilU mg, 0.539 mmol) J: «9 . 

it^!^ 1 8 (50. 5 mg, 77%) ^#fc„ 
APCI-MS m/z: 504 (M+H)^ 
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MMm 1 9 ut-^m 1 9 ) 

4 t mMi^ VXs ##^lJ 8 htl^it^!^ g (51. 2 mg, 0. 127 mmol) , 
(0. 0440 mL, 0. 769 mmol) , 2 -T ^ / / —/U (0. 0380 mL, 0. 630 mmol) 
jSitJ^hyT-feh ^i^:^mi\:.yi^^mi- h y A(121 mg, 0. 570 mmol) i 19 , it^'-^ 

1 9 (20. 3 mg, 36%) ^^fCo 
APCI-MS m/z: 449 (M+H)^ 

mMm 2 0 (it-B-^ 2 0 ) 

4 t UT. 8 bil.O'fb'B'^ g (51- 8 mg, 0. 128 mmol) ^ 

@^^(0- 0440 mL, 0. 758 mmol) , 2 — b ^i^ni'^/l'T 5 (0. 0670 mL, 0. 639 mmol) 
*5it;« h y T-k b ^i^Tl^mit^^mi- h V ^> a (123 mg, 0. 581 mmol) J: «9 , ^t^^ 

2 0 (41. 5 mg, 68%) ^mtz. 
APCI-MS m/z: 477 (M+H)\ 

mmm 2 1 iit^^ 2 1 ) 

tmm<:^'UX^ ##0!|8 -e#fett^'fb'a-#/g (5L4 mg, 0.127 mmol). 
@^^(0. 0440 mL, 0. 758 mmol) , t°a y >?^(0. 0530 mL, 0. 636 mmol) :Jo J;U« b y T 
± h^^^T^B'it^ '^Mi- b y lj7 A (117 mg, 0. 551 mmol) J: ^ . -fb-^^? 2 1 (55. 7 mg, 
96%) ^#/Co 

APCI-MS m/z: 459 (M+H)\ 
«^!] 2 2 (fb-a-^J 2 2). 

4 t IH^lC UT. 8 1?# fe;^^^^b'a■^^ g (51. 7 mg, 0. 128 mmol) , 

@^@l(0. 0440 mL, 0. 758 mmol) , y >(0. 0560 mL, 0. 642 mmol)*5 J;!/? b y T 

± b ^i^7i<.^it^ '^$^-f' b y A (133 mg, 0. 628 mmol) !9 . it-^<Y^ 2 2 (55. 2 mg, 
91%) ^^ifco 

APCI-MS m/z: 475 (M+H)*. 
^Jg^ll 2 3 (.it-ki^ 2 3 ) 

#%^J 4 i: l^lti- LT. 8 -e# hfh^it^m & (57. 6 mg, 0. 143 mmol) . 

§1^(0. 0587 mL, 1. 03 mmol) , ^ 5=-/VT ^ l^(D 40%p« / — /^^?^(0. 0838 mL. 0. 855 
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mmol)*5 J;tJ^ f y T-fe h ^ v-^K^-fb^ ^m-T h V iJ^ A (176 ing. 0. 831 imnol) X \) . 
it^^ 2 3 (31. 4 mg, 52%) ^#fcio 
APCI-MS m/z: 419 (M+H)*. 

m-^m 4 i^mt- U"C. 8 -e# b tt.^'fti^^ g (58. 0 mg. 0. 144 mmol) s 

@^^(0. 0587 mL, 1. 03 mmol) . J^^/VT 5: 70%7K^?^(0. 0707 mL, 0. 855 mmol) 
*5 b y Tir V^iyii^MW^^-'^M-f- V y l> A(180 mg, 0. 850 mmol) J: «9 . -fb-^^) 
2 4 (38. 2 mg, 61%) §r#fCo 
APCI-MS m/z: 433 (M+H)*. 

^iSf !J 2 5 (-fb-a-^ 2 5) ■ 

##-^114 PHit-U-C. 8 -T?#btl/^'fb'a'#J g (52. 1 mg, 0. 129 mmol). 

(0. 0587 mL, 1. 03 mmol) . 2 - T 5 7 i:?" n (0. 0728 mL. 0. 855 mmol) *5 J; 
tJ« b y T-fe Y^'^i^mit^'^Mi- h y ^7^(175 mg, 0. 828 mmol) i: ^ . 5 

m 

(46. 5 mg, 81%) ^#fCo 
APCI-ie m/z: 447 (M+H)*. 

'Mm 2 6 iAt-km 2 6 ) 

##F!J 4 ^ iH^tt^l UT. 8 -X:'^hfh^VC^<^ g (55. 0 mg, 0. 136 mmol) . 

St(0.0800mL, 1. 40 mmol). N, N- 9"^^- 1 . 3 -:7'n/-^^i^T 5 i/(0. 0880 
mL, 0.699 mxoD^XXl V V T-fe b ^^S^iXTK^-fk^^^ H y !>i^(137 mg, 0.646 

mmol) J: 5 . it^m 2 6 (24. 4 mg. 37%) ^#;fc„ 
APCI-MS m/z: 490 (M+H)*. 

^ifi^Rl 2 7 (-fb-a-i^ 2 7 ) 

4 i: R^l^l UT. 8 -e# tl-^'Tb-a-ife g (53. 5 mg, 0. 133 mmol) . 

(0. 0800 mL, 1.40mmol).N, N-v^^^/Vrn^^U^v^T ^ ^'(O. 0780mL, 0.711 
l)*5J;-U^b y Tir b^e^Tk^ib^si^C^^-^ h y !J7A(131 mg, 0.620 mmol) J:!?. 



mmo 

VC/h^ 2 7 (40. 3 mg, 64%) ^#fc 
APCI-MS m/z: 476 (M+H)* 
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mtm 2 8 iit^m 2 8 ) 

^^m4:tmMi^VXs ##^!l8-C#e)tLS'ft:-a'%g (53.3 mg, 0.132 minol), 
(0. 0500 mL, 0.873 mmol). 1- ( 3 — T $ 7 fcVV) —2 — \fV2]) 
(0. 0930 mL, 0. 663 mmol) *5j;T»yT-feh ^Mi^ h V ^ (131 mg. 

0. 617 mmol) J; 'O , ^t^m 2 8 (56. 3 mg, 80%) ^#fCo 
APCI-MS m/z: 530 (M+H)*. 
MMM 2 9 iit^^ 2 9 ) 

mnm 4 1 mmi^ ur. m=mm s -r-m hti^it^'-i^ g (50. 7 mg, 0. 126 mmoi) . 

i'F®? (0. 0500 mL, 0. 873 mmol) 3 —T 5: 7 — 1 —y^xn / — /V- (0. 0480 mL, 0. 628 
mmol)*5j;U? b y T-fe b ^iXTK^'fLJ:)^ h V 1>A(138 mg. 0.652 mmol) j; «9 > 

^t^^ 2 9 (38. 3 mg, 66%) ^^#fCo 
APCI-MS m/z: 463 (M+H)*. 

3 0 (^h-a-4^ 3 0 ) 

4 <b IH^lC UT. ^^-^J 8 -e# htL^it-^i^ s (50. 6 mg, 0. 125 mmol) , 
i^^(0.0500 mL, 0.873 mmol), N- l^i^i^T 5 >' (80. 0 mg, 0.783 
mmol) jo J; -0? b y T-fe b ^->7X*{b^ h V l> A (134 mg, 0. 632 mmol) i , 

-fb-a^^fe 3 0 (30. 3 mg, 49%) ^#fc„ 
APCI-MS m/z: 490 (M+H)*. 

^ife^ii 3 1 (^b-a-^ 3 1 ) 

#%^!)4 mi^lC VXs 8 -e^fjtl.S'fb'a-^ g (50. 1 mg, 0. 124' mmol) . 

i^^(0. 0500 mL. 0. 873 mmol) . 2— (2— T^ynzb^i/) :3ijj7y — /k(0. 0630 mL, 
0.628 mmol)*5j;lF h ]} T± h ^Z^T^mit^^^i- h V !>i=v(l30 mg, 0.612 mmol) 
J; «9 ^ -fb-a-^ 3 1(44. 6 mg, 73%) ^#fco 
APCI-MS m/z: 493 (M+H)*. 
I^Ji^ij 3 2 

4 i: b-Cs 1 1 b ttfc^b-a-^ j (29. 4 mg. 0. 0704 mmol) , 

^"^^(0. 0450 mL, 0. 786 mmol) , n-^u tVV'T ^ :y (0. 0538 mL, 0. 654 mmol) *3 J: 
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U^hV T± h ^v-TK^-fb^i^ "^^^ h V (162 mg, 0. 762 nimol) J; ^ . -fb-^^J 3 2 
(30. 0 mg, 93%) ^#fCo 
ESI-MS m/z: 459 (M-H)'. 

mmm 3 3 at^m 33) 

##-^11 4 IH^i^t- UX. 1 1 X-^%htl^it^^ j (50. 8 rag, 0. 122 mmol) ^ 

(0. 0420 mL, 0. 734 mmol) . v'^^/l'T 5: >- (0. 0630 mL, 0. 609 mmol) :iS^nh 
VT-^h =3f- v-TK^^b* hV^^M. (107 mg, 0. 503 mmol) J: >9 . it^^ 3 3 (28. 5 

mg, 49%)^'#fc„ 
APCI-MS m/z: 475 (M+H)*. 

mMm 3 4 (fb^^ 3 4)' 

^^-ef^J 4 i: PilJe: UT. 1 l hil^it-B-^ j (51. 0 mg, 0. 122 mmol) . 

@|^(0. 0420 mL, 0. 734 mmol). ^^U:^ V >iO. 0530 mL, 0. 608 mmoDlfc ilF h V T 

i^TkMitt^ ^B^h)} (112 mg, 0. 530 mmol) <}: 9. x iV.'k'^ 3 4 (48. 8 mg, 
82%) ^#fc„ 

APCI-MS m/z: 489 (M+H)^ 

mM.m 3 5 ('fb-a-j^ 3 5 ) 

4 i mWi^ bX. ^^-^y 1 1 -e# b^Jt^^b-a-^ j (45. 0 mg, 0. IO8 mmol) . 
(0. 0370 mL, 0.638 mmol). N, N-i^:^^^/^^^^ l^^'v'T 5: :^(0. 0760 mL, 
0. 541 mmol) 4oj:tJ^>i;T-feh ^ v'TK^'fb^^ t^m-^ h }) l> ^ (97. 0 mg, 0. 455 mmol) 
^ ^ . i\:.-^m 3 5 (23. 3 mg, 42%) ^#fCo 
APCI-MS m/z: 518 (M+H)*. 

mwi 3 6 wb-a-^ 3 6 ) 

1 3 Tr#^>tl.fc'fb'a-i^m(7) h y y ;V:^X2-mBM0.lQ rag, 0. 235 mmol) ^ 
DMF (4mL)l::^^U. N- t e r t h ^v':^7/l-:!J^'=>'l^- /3 -T^ = >'(127 mg. 
0.671 mmol), 1 - t Kct^v'-^>'y' b P T)/— 7^(163 mg, 1.07 mmol) *5 J: TJ? 1 - 
aL^;V- 3 - ( 3 ' - f^7VT ^y^n f/V) ;V i^^-f ^ Kit^*^(0. 100 mL, 
0. 644 mmol) ^M^. m.UX 10 ^r^iS#UfCo Sl^;?^i-^fP^M7K^-^ h V ^tK 
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y '<—ir-^-^^^/mk=^'r)v=i/z) -e3»^-f;5 r i: «9 , {a^m 3 6 (93. 3 mg. 

75%) ^#fCc 

APCI-MS m/z: 548 (M+H)*. 
^JfeiTlI 3 7 (-fb-^^J 3 7 ) 
'fb-g-^J 3 6 (79. 0 mg, 0. 149 mmol) ^ iJ^ n ti ^ ^ (5 mL) VfCo ^1 cD?^ 

h V yfl-:t-vWmiO. 5mL) ^JPx.. m^X- 3 B^Fs^Ji^bfc^. SJS?^^?^-^ 

^ - T7K = 100/10/1) -T?*tMt-S ^ tCl J: t) . ^t^m 3 7 (61. 0 mg, 91%) ^#fCo 
APCI-MS m/z: 448 (M+H)*. 
MMM 3 8 (^t^m 3 8) 

^b-a-i^ 3 7 (43. 6 mg. 0. 0974 mmol) ^T± h=-h])/^(5 mL) izmML-. 4 - 
^ f^/l^T S: y t° y > (26. 6 mg, 0. 218 mmol) :io J; XlMykW^m (0. 0368 mL, 0. 389 

mmoi)^;?]px..M-T? 12 f^mmwvfco KitMi^mn^myKmi- V V ^j^Tkm^izo 

nu^.jVJ^/ :^ ^ J —jV=2Q/\)'Qmmi't'^^h\Z^^ . -fb-a-^J 3 8 (12. 7 mg, 
27%) ^#fCo 

APCI-MS m/z: 488 (M-H)". . . 

3 9 (fb^^ 3 9) 
^Wll 3 6 <b mWiZ. UT, 1 3 jb-a-^m<^ h P 

(107 mg, 0.218mmol)^ N— t e r t — h =arv':^/W/}?r::/V'— L— :/cz J) >- (148 mg, 
0. 687 mmol) . 1 - t F n ^t^-^i b y T iT—jV (209 mg, 1. 35 mmol) j; t/ 1 - 
^5^/1— 3 - ( 3 ' -iy^ ^;VT 5: / :7°n tVl^) :^;/^.-3^'v?^ 5: Ki^^i^(0. 120 mL, 
0. 784 mmol) J: t) , it-^m 3 9 (140 mg, 100%) ^#:fco 
APCI-MS m/z: 572 (M-H)". 
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MM 4 0 iit-^m 4 0 ) 

37 t mmi^ it^^ S 9 au mg, 0. 199 mmol) *5 J;tl« b V :7y^;r n 
@^^(0. 5 mL) J: 9 ^ 4 0 (76. 9 mg, 82%) ^#fc„ 

APCI-MS m/z 474 (M+H)*. 
Mm 4 1 (-fk-^i^ 4 1 ) 

^Wil 3 6 mm\^ U-C. #%0iJ 1 3 -e# btb^>fb^i^m(D h y 
(107 mg, 0.218 mmol). N- t e r t ^i--:^/Wi^'^7V-L-T7^>'(130 mg, 
0. 686 mmol) . 1 - t F o ^ v-^ ^^V' hVT -/—?\^ (209 mg, 1. 35 mmol) *3 J; 1 - 
3 _ ( 3 ' - i/;^ ^/i^T 5 / :7"ct tVi^) iojVif^-J^ ^ Ki^^:^(0. 120 raL, 

0. 784 mmol) ^ ^ . it"^'^ 4= 1 (110 rag, 92%) ^#fc„ 
APCI-MS ra/z: 546 (M-H)'. 

mmm 4 2 at-^^ 4 2 *3 j:d^4 3 ) 

3 7 |r1=^(CU-C. ■fb^i^4 1 (75. 7 mg, 0. 138 mmol)*5 j:t)? b y 
ng^^(0. 5 mL) J; s it^^4. 2 (27. 9 mg, 45%)*3 J;tJ«4 3 (25. 1 mg, 41%) ^i^T 

-fb-a 4 2 APCI-MS ra/z : 448 (M+H) ^ 
-fb-o 'fe 4 3 APCI-MS m/z : 448 (M+H) 
mMM 4 3 (^b-a-.i^ 4 4 ) 

(107 mg, 0.218 mmol). N- t e r t -:;^>=3f.^>;^/i.7j?r^/y-N-;^ 5^/1-^^ D 
(138 mg, 0. 727 mmol) . 1 - Yv^^-^^l^y^ h V T:/-^K209 mg, 1. 35 mmol) 

(0. 120 mL, 0. 784 mmol) ^ «9 . \\L-^mA 4 (106 mg, 88%) ^#fCo 

APCI-MS m/z: 546 (M-H)'. 

%W\ 4 4 (-f b-a-^i 4 5 ) 

^JS-^il 3 7 UT. 'fb^'!^ 4 4 (77. 8 mg, 0. 142 mmol) *3 J:!^ b ^ 37/1':;^- 

t3@^M(0. 5 mL) J: t) > -fb-a-^ 4 5 (61. 4 mg, 97%) ^#fCo 
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APCI-MS m/z: 448 (M+H)*. 

mmm 4 5 at^m 4 6) 
mmm set ur. 1 3 x-^hti^it-B-^mo) h v y/i^^^m^^ 

(107 mg, 0. 218niinol), N— t e r t —Zf h ^i^:^ Jl^:^=:-^l- lif ]} i^^' (121 mg, 0.688 
ramol) , 1 - 1 Kn ;3{^5/^>i/ f y Ti^— /^(209 mg. 1. 35 mmol) jo J;t/ 1 — ai^ 
/V- 3 - (.3 ' ^/V-T 5: / :7°a t:°A) ;^/^iJ?v?-r ^ Ki^^:^(0. 120 mL, 0. 784 

mmol) J: !9 . it^i^J 4 6 (58. 9 mg, 51%) ^#fCo 
APCI-MS m/z: 532 (M-H)". 
4 6 (jk^i^ 4 7) 

^Jfe^lj 3 7 t WiUK bT.' -fb-g-^ 4 6 (39. 8 mg, 0. 0750 mmol) *3 iTJ? h ]) ^ 
^ni^^(0. 5 mL) J: 0 . W^-^m 4 7 (36. 6 mg, 100%) ^#fCo 
APCI-MS m/z: 434 (M+H)*. 
%W\ 4 7 ('fk-B'^ 4 8 ) 

(107 mg, 0.218 mmol), N, N — v^^ ^/l^i^^y ->^(80. 1 mg, 0. 777 mmol) , 1 — 
t Kn ^i/^ly-/ Y y 71^(209 mg, 1. 35 mmol) *5 1 -on^^/U- 3 — ( 3 ' 

■ 

-i^^ "f-jVT %Jy°u yffV) % Y^^^ifi. 120 mL, 0. 784 mmol) J: 0 . 

(L-a-^ 4 8 (68. 7 mg, 68%) ^=(#fCo 
APCI-MS m/z: 460 (M-H)". 
%W\ 4 8 ('fb-a-J^ 4 9 ) 

3 6 t nWi^ UT, 1 3 T'#feiT.'5'fb'a-i^m(^) h y 

(101 mg, 0.206 mmol), N-T-fe^/^i5'' y v^:/ (112 mg, 0.956 mmol). 1— tKn 
^^-^^/y^ h y ry'—zl- (215 mg, L40 mmol)*5j;TJ?l -j^^/P— 3 - (3' —^J 
^ f^/l^T 5: y hVL-) ;*;/U7i?v?^ 5: Ki^Mi^(0. 120 mL, 0. 784 mmol) J; *9 , Wl.-^ 
m4 9 (87. 1 mg, 89%) ^#fCo 
APCI-MS m/z: 474 (M-H)". 
^JI0»J 4 9 ('fb-a-^ 5 0 ) 
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(107 mg, 0. 218 inmol) . N-tert-7*h ^->;{7/V7j?— y -T ^ / @§M(129 
mg, 0. 633 mmol) . 1 - 1 K d i/^ >- V ij T>^— y^(209 mg, 1. 35 mmol) *5 J;t;^ 
1 -mf^/p— 3 - ( 3 ' -i^^ 5: y tVl') ;(7 7kJj^^v?-i' 5 Ki^^|^(0. 120 

mL. 0. 784 mmol) j: . -fb-^-fe 5 0 (44. 4 mg,. 36%) ^#/Co 

^JS^O 5 o C^b-a-i^ 5 1) 

mMM 40 1 UT. 4 9 -e#e>ttfc'fii'a-#> 5 0 oe. 0 mg, 0. 0640 

mmol) *5 i tJ? h y 7>'V';rni|@^(0. 3 mL) J; «5 ^ ib^m 5 1 (18. 0 mg, 61%) ^#fc„ 
APCI-MS m/z: 462 (M+H)*. 

MMM 5 1 iit^m 5 2) ■ 

(105 mg, 0. 208 mmol) ^ N — t e r t — 17" b ^v'Ji^yW^'^/V— ^ — T^ = >'(122 mg, 
0. 643 mmol) . 1 — t Ko ^iy^l^V" hVT ^ — /^(169 mg. 1. 10 mmol) *5 J;tj« 1 — 
a^^;^- 3 - ( 3 ' 5^y^T ^ y tW) ;^;/^JJ^'v'-r 5: V^^^iO. 120 mL, 

0. 784 mraol) J; 9 ^ it-^^^ 5 2 (87. 5 mg. 75%) ilr#/Co 
APCI-MS m/z: 562 (M+H)*. 

mMM 5 2 (-fb-a-ii^ 5 3)' 

MMM 3 7 t bT. 5 1 bil/fcfb-a-^l 5 2 (67. 9 mg, 0. 121 
mraol) *D<±:U?h V 7 /W:^ CI (0.5 mL) J: ^ ^t-^l^ 5 3 (D h V 
(59, 7 mg. 86%) ^^f^o 
APCI-MS m/z: 462 (M+H)*. 

mmm 5 3 cfb-^i^ 54) 

MMM 36 t m^\^ bx. #%^!) 1 5 -e^bij^fcfb-a-i^ o ct? b y ':7/v:tum§kM 

(103 mg, 0.203 mmol). N- t e r t -:7' h /'V:?^ y -^^^^die mg, 0.664 

mmol), }i^n^-^^>y hVTy^—/^U90 mg, 1. 23 mraol)*5 J;t)? 1 

/l^- 3 - ( 3 ' -■ 5: y T^a tVW ;&/U#v?-f ^ m^:^(0. 120 mL, 0. 784 
mmol) J; ^ . 'fb'^tJ 5 4 (80. 5 mg, 72%) ^#fCo 
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APCI-MS m/z: 548 (M+H)*. 

mMm 5 4 (it^m 5 5 > 

^MM 3 7 t mUi^ UT. mmm 5 3 ^lixfcfb-a-^* 5 4 (e?. e mg, 0. 123 

inmol):j3 J:tJ« h ]} 377^:^-1311^^(0. 5 mL) J: ?) . it^m 5 5 (52. 0 mg, 94%) ^#fc„ 
APCI-MS m/z: 448. (M+H)*. 
MMm 5 5 iit-^m 5 6 ) 

(101 mg. 0.201 mmol)^ N— t e r t — ^'^ h =¥i/:^y^2j^— /V— L— T ^^^^ (128 mg, 
0. 678 mmol) , 1 — t ^i^^^^^ h V TV"— /W(168 mg, 1. 08 ramol)*5 1 — 
3L^jl^-3— (3' — v^p«^/VT5: y tVW .i77V2i^'i?-l' 5: Kit^^(0. 120 mL, 
0. 784 mmol) J; V . ^t^^ 5 6 (66. 3 mg, 59%) ^#fCo 
APCI-MS m/z: 560 (M-H)". 

mmm 5 e (-ft^j^ 5 7 ) 

■ 

MMM 37i:P#tCb-C. ^Jfe^d 5 5 -e# b^fc^b-a^i^ 5 6 (54. 3 mg, 0. 0970 
mmol) 43 J; h V :7/^;^Pi^^(0. 5 mL) j; , it^i!^ 5 7 (37. 2 mg, 83%) S:#/Co 
APCI-MS m/z: 462 (M+H)*. 

MMm 5 7 i^t-B-m 5 8 ) 

^ite^J 3 6t L-T. 1 5 X-^^hitfcit^!^ o<Dh}) :7/V:rti@^^:^ 

(102 mg, 0.202 mmol) sN- t e r t — 7' b ->-:i;yU:!K— ./V— L - y (140 mg, 
0. 651 mmol) , 1 - t Kci drv'^^'y' h U TV*— 7^(173 rag, 1. 11 mmol)4o 1 - 
oi^/U- 3 - ( 3 ' --J?^ ^/l^T Kyzf^ tVl') :i7/V/j^'v'-i' ^ h'MMM.(fi, 120 mL, 
0. 784 mmol) J; «9 ^ it-^'^ 5 8 (94. 7 mg, 82%) ^#fCo 
APCI-MS m/z: 588 (M+H)*. 

^is^y 5 8 ii[:.^m 5 9) 
^m^y 3 7^ mmi^ ux^ n^s^ii 5 7 x^htitdt^^ 5 s (70. 5 mg, 0. 120 

mmol):j3<J;tJ« h ]) :7/V;;^-p@^®g(0. 5 mL) J: «9 , ^t-^m 5 9 (51. 2 mg, 88%) ^^fCo 
APCI-MS m/z: 488 (M+H)*. 
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(104 mg. 0.206 nunol). N, - -J p^'f-^^^^V 1^X73.3 mg. 0. 711 mmol) . 1- 
t Kti ^i^^^^y hVT /V(183 mg, 1. 18 mmol) *5 j^TJ^ 1 -=s^^^V- 3 — ( 3 ' 
^7VT 3: y tW) 5; K:^mi^(0. 120 mL, 0. 784 mmol) X ^ . 

it'B-^ 6 0 (76. 4 mg, 78%) ^#fCo 
APCI-MS m/z: 476 (M+H)* 
mm 6 0 iit^^ 6 1) 

(102 mg, 0.202 mmol). N-^t e r t -^^ h^x^^/^^^^^-'i<i- ^^^'^^ ^^^-^ 
(122 mg, 0.645 ramol). 1-t Kn :35^^>'-<>'y^ h y Ty-/V(l65 mg, 1.06 mmol) 

(0. 120 mL. 0. 784 mmol) X 0 . ^t^^^ 6 1 (75. 4 mg. 66%) ^#fc„ 
APCI-MS m/z: 562 (M+H)^ 

mMm 6 1 ut^m e 2 ) 

^m^J 3 7 i: mm^ bx. lim#iJ e o x^mh^tc.it-^i^ e 1 (ei. 8 mg, 0. no 

mmol) *5<t tJ« h V :7/U^X2mmO. 5 toL) X <0 . it'B-m 6 2 (45. 9 mg, 90%) ^#fCo 
APCI-MS m/z: 462 (M+H)\ 
^it^ll 6 2 (-fb-a-i^ 6 3 ) 

mmm set mm^^ ux. i s-cmhfhtcit^m o o h y •7/v:^r:^mmm. 

(103 mg, 0. 204 mmol) . 3 - P y 37° d t:°:^:/g&(103 mg, 0. 656 mmol) . 1 - 
t ^v^-<>'y~ b y Ty'^/^(199 mg, 1. 28 ramol)*5 Jllj? 1 — ^^/V— 3 — (3 * 
^/VT 5 y TT'ci tVV) ^ Ki^^^(0. 120 mL, 0. 784 mmol) J: «9 . 



■O 



'fb-a-^l^ 6 3 (75. 1 mg, 69%) ^#fc 
APCI-MS m/z: 530 (M+H)*. 
Mm 6 3 (-(b-a-*^ 6 4 ) 
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(102 mg, 0.202 ramol). N, N — ^^/V— 7 — T 5: y g§®^(119 mg, 0. 710 inmoDs 
1 - 1: K a ^ -^^^^ hVT y*— (178 mg. 1. 15 mmol) idXXJ^l —^^}V- 3 — 
(3' — v-7«^/WT^/7"Pt:V^) jt^/V-^^^i/^ ^ K*^^:^(0. 120 mL. 0.784 mmol) 
J; !9 V -fb^i^ 6 4 (61. 3 mg, 60%) ^#fCo 
APCI-MS m/z: 504 (M+H)*. 

mmm e 4 (-fb-a-^ e 5 ) 

^iiFll 3 6 nWCL UT. 1 5 "C^ e> ixfcfb-a-^ o <7> f i) :7/V:^n i^^:^ 

(103 mg, 0.205 mmol). / h ^^f. c^g^^ (o. 0500 mL, 0.652 mmol). 1 - 1 Ki^^iy 
^D^y* b y /L'(192 mg, 1.24 mmol) *5j;-0^ 1-^5^/1^- 3- (3' -v'y^ 

/VT 5: y :7'n tVl^) 5: K:^@g:^(0. 120 mL, 0. 784 mmol) !9 . -fb-S-^ 6 

■ 

5 (63. 8 mg, 67%) ^#fCo 
APCI-MS m/z: 463 (M+H)*. 

6 5 (-fb-^'-^ 6 6)- 

3 6 i: PlilJe: bX. #%^!J l 5 b ttfc^fb-a-^l^ o © h y :7/k:rcii^^:^ 
(113 mg, 0.224 mmol). N - T "fe ^/J^ iJ^"" y iX^(101 mg, 0.858 mmol). 1 — t: 
:3E^i>--<>'y b y /V(209 mg, 1.37 mmol)*5j;U«l-^^;^-3- (3' -v^ 

y ^/l-T 5: y tVW ;!&;V'7j^^S^'l' 5: K:^^i^(0. 120 mL, 0. 784 mmol) J: 9 . -fb-B- 
«||^ 6 6 (71. 5 mg, 65%) ^#fCo 
APCI-MS m/z: 488 (M-H)'. 

%tm\ 6 6 (-fb-a-i^ 6 7) 

3 6 <h mailC LT. l S -e#??tl.fc:jb'a-i^ r (D^mM.<31. 0 mg, 

0.175 mmol). N- t e r t -:7' f ^i/;*;/^^::^/^- L -y°C3 y >- (108 mg, 0.502 
mmol). 1 -t Kt2d{^iy^>'y h y Ty— 7^(187 mg, 1. 21 mmol)*5 J:t)^ 1 -J^^/l' 
- 3 — ( 3 ' -^-y:^ ^/l^T ^ y -fxi tVW ^/V'Jijt'v^^ ^ K:^^:^(0. 120 mL, 0. 784 
mmol) J: t) . K^-^^Q 6 7 (108 mg, 100%) ^#fCo 
APCI-MS m/z: 602 (M+H)*. 
HJfe^lJ 6 7 (-fb-a-il^ 6 8 ) 
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mmm 37 1 muK ur. mmm e e x-mhtitz.ib'^m e 7 01. e mg. 0. 152 

inmol)*5 h y :7/V;^cii^^(0. 5 mL) J: D . it^^ 6 8 (70. 9 mg. 93%) ^#fCo 
APCI-MS m/z: 502 (M+H)"". 

mmm e s ^t-^i^ e 9 ) 

3 6 t mm\^ UT^ 1 8 -T?#bfb/ci'fb^#) r <D^M^(74. 4 mg, 

0-152 mmol). N. N- v^P« ^/^^^ P -»(94. 9 mg, 0. 920 mmol) . l-t:Kn:3rv' 
^:xy* b /^(204 mg, 1. 32 mmol) *5 j: "O^ 1 — ^=^/V— 3 - (3 ' —i^y^'f' 

)VT $ y iT'ci tVV-) ;i7/V#i^--r 5 YW^^^Si. 120 mL, 0. 784 mmol) J: ^ > -fb-a^^ 6 
9 (81. 5 mg, 100%) ^#:^Co 
APCI-MS m/z: 490 (M+H)*. ' 

■MMm 6 9 7 0 ) 

^iS^J 3 6^ LX, ##^1] 1 8 •^mh^f^\\^'^^ r <^:^mi^ (75. 8 mg, 

0.172 mmol). N- t e r t h ^^riXj^y^^^^/^-N-^ ^/ViJ'' ^ v i^OS. Orag, 
0. 502 mmol) . 1 - 1 Kn ^-^^^-^^ Y^)T ;/-/Kl98 mg, 1. 28 mmol) *5 iXJ? 1 - 

3 - (3 ' -^;?y ^/l/T 5: y :7°n tVW) -^^V-mi^A ^ K:^^:^(0. 120 mL, 0. 784 
mmol) J: <9 . -fb-a^i^ 7 0 (103 mg, 100%) ^#fci„ 
APCI-MS m/z: 576 (M+H)"". 

mMm 7 0 iit^m 71) 

^Jfe-BTil 3 7 i: UT. 6 9 -e# b;^^fc'^b-^#J 7 O (86. 2 mg, 0. 150 

mmol) 43 0:1)? h y ■y/V-;rciim(0. 5 mL) J: 0 . -(bl^i^ 7 1 (64. 0 mg, 90%) ^#fc„ 
APCI-MS m/z: 476 (M+H)*. 

'!J7 1 (^k:-a-^7 2) 

Mm 3 6 Plillil bT. 1 8 -e# 4^/c'fb'^i^ r <Di^l^±^(76. 8 mg, 

« 

0. 174 mmol) .N-tert-^ h =3rv':*/V^'=/ViJ^' ^ v'>'(97. 7 mg, 0. 558 mmol) , 
1-t Ki^de^/^:/^' b y ry— >'W(187 mg, 1.21 mmol)*3<tt^ 1-^^/1^- 3 — 
( 3 ' _ ^yvT 5 y 7°C2 tVV) ;&/^7i^^ v^^ 5; (0. 120 mL, 0. 784 mmol) 
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X t) . -fb-^i^ 7 2 (96. 9 mg, 99%) ^#fCo 
APCI-MS m/z: 562 (M+H)*. 

mmm ? 2 at^m 1 3 ) 

HM^il 37^ IHi^fC bT> HJSFil 7 1 -tr#^)tufC'fb-a'#3 7 2 (so. 9 mg. 0. 144 

mmol) jo J;t;« h y 7 /V:;^ n (0. 5 mL) <t 0 W^-^^ 7 3 (61. 1 mg, 92%) ^#^Co 
APCI-MS m/z: 462 (M+H)*. 
Iljifel?y 7 3 (^fb-a-^ 7 4 ) 

3 8^ UT. 1 8 -CitfetLfcfb-a-^ r CD4^^±^(50. 3 mg, 
0. 114 mmol) . 4 - ^/WT ^ 7 y i^:/ (33. 7 mg, 0. 276 mmol) :io J; U^^STKHIt 
(0. 0500 mL, 0. 529 mmol) J;' «9 . 7 4 (45. 6 mg. 90%) ^#fCo 

APCI-MS m/z: 447 (M+H)^ 
%W\ 7 4 ('fb-a-i^ 7 5) 

4 i WWi^ UT. 8 -e# btto fb-^l^ g (51. 3 mg, 0. 127 mmol) ^ 
(0. 0440 mL, 0. 769 mmol ) , 1 — ^ f^/l'— i^:/ (0. 0710 mL, 0. 635 mmol) 

*5J;U^ h y T-fe b^v^7K*{b4^ h y 1^7 A (119 mg, 0. 563 mmol) j; t) , WL'h^ 

7 5 (52. 4 mg, 85%) ^#fjlo 
APCI-MS m/z: 488 (M+H)\ 
HJg^y 7 5 (jb-a-i^ 7 6 ) 

4 i: l^ilJe: UT^ HJS^lJ 8 "Tit ^jtboib-a^^J g (86. 0 mg, 0. 213 mmol) . 
@^^(0. 0730 mL, 1. 28 mmol ) , 2 — T S: / - 1 , 3 -:/l3>'^:/v?;i^— /I'dOO mg, 
1. 102 mmol):fc JlTJ? b y Tir h ^v^TK^-fb^J^ ^M-^- Y V A (202 mg, 0. 952 mmol) 
J: t> . it^!^ 7 6 (18. 0 mg, 18%) ^#fco 
APCI-MS m/z: 479 (M+H)*. 
^iS^lI 7 6 iit^!^ 7 7) 

4 t UT> ^Jfe^ll 8 e>tt-5'(b-a-#» g (Sl. 4 mg, 0. 202 mmol) . 

(0. 0730 mL, 1.28 mmol). 3— T5:y-1, 2 -ynyN'^^i:^:;^— /V(88. 2 mg, 
0. 968 mmol)*3 h ]) T± h ^ i^yK^it:^ ^ h V •J' A (202 mg, 0. 952 mmol) 
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J; t) . ^b-n-^^ 7 7 (21. 9 mg, 23%) ^^f^o 
APCI-MS m/z: 479 (M+H)*. 
ri\7 7 iit-^m? 8) 



l^-t ex t -y'h^^^:^^^^-^^- T -T $ / :7^^;v^(10 g. 49. 2 mmol) ^ 
THF(100mL)l^?i^U. N. N' -;i;/V7jt- /Wi^^ 5 t^^V'-ZWCH. 3 g. 59.O0nnol) 

m^:^(6.2g. 64.0n>mol)^iPX.. ^1^-^? 12 B#r.m#Ufco ^^&:^l=:7K^AP:ts 

Y^y) -3- (N-P^ }.ari/-N-7«^/^;&>'W<^^/W :7"a/-^>'(9.55g. 

APCI-MS m/z: 247 (M+H)*. 

±|BT^#btbfcl- (ter t -7^ f ^ v-;«7/V#^/VT ^ 7 ) -3- (N-^ h 

_10°C-e^y:7°i=tVW:J^~^^>'^-^i5^i^^'l' 1^'<^2.0mol/LTHF^I^ (18.4 
n>L. 36.8imnol)^in;t. t^m^T' 15 ^P^I^^UfCo ^V^T^ 7 ^^^/V-^ ^^^-^^^ 
C3 ^-f K<7> 2. 0 mol/LTHF?§^S(21. 3 mL, 42. 7 mmol) ^-10'Ct?iPX.^ 

T' 3 B#rpim#ufc„^^&?^i-@^^(5- 6 mL) ^mKM^^Bi^f^onm^:^^^^.. 

^^■:y/^^zz.^,V=^/\-^4./\)^m'm-i>^h\C^'0. 4- (ter t-^b 

drv';^;/u#^/i^T^y) :f5^c2:7a^y >'(3.95 g, 39%) <l:-#fc:o 

APCI-MSm/z: 264 (M+H)*. 
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;^ y —)V (80 mL) *5 J; T^S^tK (20 niL) (Dm^-^mmcmU \^f^o - 
$:«7/W^>:;?K:^^:^(3.80 g, 30. 0 iranol) ^^q;^, 5 B#PHm#bfci„ 

^MiE^^b. mm\z.7^^Mx.. @m^^/n?^6ai Ufco 'trmJl^^a?P:ft±g7KT'gfe 

^/I'T 5: / ) p ^ y = 5: /w-^ (3. se g. 76%) ^#fco 

APCI-MSm/z: 337 (M+H)*. 

_bfE"e#bttfc4- (t e r t —':f h^i^lo ;V^=^;VT ^ /) Zf^n-^azJ>= 
5: /W^ yV (1. 69 g; 5. 02 mmol) ^ n n y ^5? > (50 mL) (C^^ t° 1) 
i^:/(3. 30 mL, 40. 2 mmol) *3 J;TJ«i^{b b P ^ ^yl-T-fe^/V(3. 1 mL, 25. 1 mmol) ^ 
M:^. ^UX- 12 B#r^Jt#bfci<, S/icT^^i- 1 mol/L :^^^;!3P;tv ^^^-C 1 Btrem^l^ 

y l>i»-e^j^U ^M^MBEg^bfco aa^v-y :^7-irVw;t7^Ai^n-7 ^^^^>'-^' 
— (^:5ri^i^/i^^^^/v=4/ i) ^1 i J- J; "i) . 1 7 Kmi^(Dit'B- 

m q (2. 02 g, 80%) %#fc„ 
APCI-MSm/z: 505 (M+H)*. 

±fB-e# btlfc-fb-a-i^ q (0. 674 g, 1. 34 mmol) ^ 4 mol/L ii:^b7K^-i^M^^/^ 
^(20mL){C^^f UfCo M-C30:^ra^#U S/S;^^i^JE^t*gbfc„ ^iS^v? 

^/i^-e y ;^ ^ y —To i: j; i9 . 1 8 \z.t^m.(oit-^m r 

:^ (574 mg, 98%) ^W^o 
ESI-MS m/z: 405 (M+H)*. 

IMX^h^tz.ih'^m r Oi^^:^(450 mg, 1. 02 mmol) iJ' o u y (40 mL) 
y ^5^/VT5: ^^(2.5 mL, 17. 7 mmol) ^'*n;ijft# UfCo ^V^T% 2-:?^ a 
o - 1 -^^i^J' n ^-f K(0. 74 mL, 7. 07 mmol) ^JPx.. 30 5> 
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^ J: 9 . it^l^ 7 8 (169 mg. 34%) ^#fcio 
APCI-MS m/z: 495 (M+H)\ 

mmm i s ab-a-^^ 79) 

7 7 -X?#t>tl/^^b-8-#l 7 8 (490 mg, 0. 991 mmol) ^T-fe h :^ hU /l^ (5 niL) . 
(5 inL) *5 j; tJ^ISf B^mTKm-:^ AtK^?^ (5 mU t^l^ji^ 5^/^ 

7- 5: i^:^®?^^ (808 mg, 9. 91 mmol) ^AP;t. ^fi-C 15 ^Ps^Ji^UfCo .^^^J-tK^ 

C2 jj^/v-A/ p« ^ / —/I'/ h y ^^/WT 5 :/=90/'io/'o. 1) TrfSM Ufco # b^^fc^l 

^^«^^4 mol/L :^<b7K*-i^m^5^/^^?^(20 mL)*5 jlU^v^^^^yy:!^— X^^T' y 

7 y — i ^ i-<fc !9 ^b-H-^ 7 9 (206 mg, 36%) -^W^^t UT#fCp 

APCI-MS m/z: 540 (M+H)*. 

^ife^y 7 9 ('fb-a-^ 8 0) 

^»!J7 7-e#btl'S'fb'a^«l^7 8 (505 mg, 1.02 mmol) % 7 mol/L T:/-=E-=T- 

7« ^ y -/V^?^ (100 mL) \Z.mn ^I§.T* 12 Wfii^W\^fz.o 

y iJ ^ji^-p ^i^^l3•^^^'^7-r— (:J^an /fN/V'A/;>« ^ y ww/' h y 

^/l^T ^ :/=6/l/0. 35) T'*f^LfCo # 6> tl^fc^^i^^^l^ ^ 10% i^-fbTK^-^ / 
— /l^^^^dO mL) \cmU\^. v^o^^^/V^— 7^/V(50mL) ^;!3P;t, ifeC/c^HB^^SllU. 

w i: J: 0 X 8 0 (235 mg, 43%) ^#fCo 

APCI-MS m/z: 512 (M+H)*. 

Hii^i] 8 0 (jb-a-tJ 8 1) 

1 7 -e#e>tl'§'fb-a''^ q (0. 81 g, 1. 60 mmol) ^ t e r t —-f^ 7 — /^(35 
mUlCl^^U^ 1 mol/L mol/L gif®?-:?- h y !:7i^^^?g(p H=3, 12 mL) 

*3 J;U^7K*fbJ3^ "^l^-r b y "^i^ (0. 60 g, 16. 0 mmol) ^M^^ eO^CT? 15 ^^Felil^ U 
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fco KJtMKmm{2.7iaD^MK.. ^^jEM^Lfco mm^7i^^i)\i^. w^m=^^/i^-x:- 

/l-^l/l) -Tr^tMi-^ r ^ J: !9 . fb-a^^ 8 1 (323 mg, 48%) ^#7to 
APCI-MS m/z: 421 (M+H)*. 

mMm 8 1 ats-a-t^ 32) 

8 O -C#f?i^fc'fb-^^^ 8 l (323 mg, 0. 768 mmol) ^-J^ n a ^ ^ ;x(lO mL) 
t° y v'^ (0. 230 idL, 2. 69 mmol) TJ? 5 -y^X2^/< U 3 /V^ o 7 -^T K 
(0.206 mL, 1.54 mmol) ^^)P^. 30 5>P^^i^ b fCo S:^S?^{c:7i<^;!jP;t. 

^j^^^^BEW* LfCc a^^v^P«9^/l';^/l'*:=3{.v' K (DMSO) (10 mL) 
m i^^-^ h y lJ7 i=. (0. 315 mg, 3. 84 mmol) X.^ m^-X 24 BtPel^^ bfc„ S 

if=7y>(— (^^f-^/i^^^^/^=3//2) -c)ftMi-s::i}c:j; {Y.-^m^'Z 

(0.386 g, 99%)^#fCo 
APCI-MS m/z: 503 (M+H)*. 
^ii^ll 8 2 (-ftS-a-*^ 8 3 ) 

7 7 (OXmS h Wm\-C bX. ^Wll 8 1 -e#^;Jxfc'fb-^#J 8 2 (0. 386 g, 
0. 768 mmol)*5j;tJ« 4 mol/L ^-fb^K^-l^^^f^/^^dO mL) j: «3 . -fb-a^^fe^ 8 3 
(0. 217 g, 64%) trttfCo 
APCI-MS m/z: 403 (M+H)*. 

mMm^ 3 (^b'a-#?8 4) 

HJSf!) 7 7 (OXme ^: bT^ I^JS^J 8 2 T'#bi^fc^l::'a•^^ 8 3 (185 mg, 

0.417 mmol). h y J^5^/UT 5: >" (0. 290 mL, 2. 11 mmol) *d J:tJ?2 - o o — 1 — 
^ :/X/V'7}n=/U^ n 7^ K (0. 066 mL, 0. 632 mmol) J: <9 s W^'h'^ 8 4 (0. 205 mg, 
. 99%)^#fc„ 
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APCI-MS m/z: 493 (M+H)*. 
Mm 8 4 ('fb-a-^ 8 5 ) 

MM 7 S t m^i^ bT. 8 3 -citbtl.fc^b'a-^? 8 4 (0. 205 mg. 0. 417 

mmol) :Joa;T^v?7« ^^VT $ >':^®^:^(0. 348 g, 4. 26 mmol) i 0 x 'fb^*^ 8 5 (0. 177 mg, 
77%) ^#fc„ 

APCI-MS m/z: 538 (M+H)*. 
y 8 5 (-fb-a-i^ 8 6 ) 

tm 7 7 (DJIU 3 -^'^ b^^fc 4-(tert— h ^■'>';^/^:^'=/UT ^J) 
:7 m y >'=^:^-fe 5: ;i57 7W^y':/(0. 968 mg, 4. 09 nmol) b V(20 mL) 

i/^^(l. 7 mL, 20;5 mmol) jo j;-a?^7Ki^^(l. 9 mL, 20. 5 mmol) ^M^. 

mux- 24 mmw:W\^tco R}t^m\^m^mm7i^m-r h v ^j^Ti^mm^Mx.. mm=^ 

^VfCo^m^^^^ y—.f^i^OiDL):iS^Ui: K^i^^' l7XfB^(20mL) 
^Mk.. mux 1 mmW:W\^t^. Rj^Mi^ 1 mol/L 4^®E^AP;1. i^^^'^/^-ett 

ifej 8 6 (0. 910 mg, 59%) ^#fCo 
APCI-MS m/z: 379 (M+H)\ 
8 6 iit^m 8 7 ) 

8 5 -e#e>tT.fci'fb'a^fe 8 6 (0. 334 g, 0. 883 mmol) ^ a d ;^ XlO 
mL) Us t:° y (0. 376 mL, 4. 41 mmol) *5 j: t^^:^^^ h V f^/VT "fe 

(0.326 mL, 2. 65 mmol) -^JbPX-s ^Mt? 12 B#PBlit# bfCo ^;S?^l-*^^^:&nx.. ^ 

h 7 ^ — (-^^i^i//@^^:3i^/V=3/'2^l/l) -e*f 6 ^tKX'O. it^ 
8 7 (0. 327 g, 80%) ^#fc„ 
APCI-MS m/z: 463 (M+H)*. 



82 



wo 20(M/1 1 1024 PCT/JP2004/0(»8375 

MMM 8 7 (it^^ 8 8 ) 

MMM 7 7 0X^5 t mUl^ bT. S e Titbtl^fc^b-a-^ S 7 (327 mg, 

0. 707 imnol)*3J:t;« 4 mol/L i^^ftTK^-g^M^^/V-^?^ J: !3 . /fb-a-^^ 8 8 (214 mg. 
77%) ^#fCo 

^HNMR (270 MHz, CDCI3) 8 (ppm) : 1.24 (s, 9H), 2. 17 (m, 2H), 2.28 (s, 3H), 2.39 
(m, IH), 3.03 (m. 2H), 3.23 (m, IH), 7.21-7.45 (m, 5H.). 
APCI-MS m/z: 363 (M+H)*. 
MMM 8 8 (-fk-a-^ 8 9 ) 

8 5 T-Jjt^tUfc'fb'a^J 8 6 (299 mg, 0. 790 ramol) ^ v^^ n D ^ t?" :x (8 mL) 
v^>- (0.202 mL, 2. 37 niraol)43 j:tJ«4 — :7'o^:7"'f^ y /l^-;/ n 7^ K 
(0.230inL, 1.98 mmoD^^JP;!, ^UX- 30 ^mBW Vf:Lo Si^^^f^i-TK^iOx.. 

L-^ m^.^^}S.^^Vf:io ^VN-T:\ aS^DMSO(3mL)t;i^^f bU !> 

A(0.324mg, 3. 95 mmol) ^;(lPx.. ^M.X 24 fl^mWlW VfCo S^&^t-TK^^bDXL. @f 

>'/l^^ac^/^=i/i-^2/'3) -Tr)WM-t-S::i:i-<t !9. 8 9 (0. 265g, 75%) 

APCI-MS m/z: 447 (M+H)*. 
MMm 8 9 i^t^m 9 0 ) 

nife^ii 7 7 (Dxa 5 i: mm^ vx. MMm 8 s xmhivtcit^i!^ 8 9 (0. 255 g, 

0. 593 mmol)*5i:t)« 4 mol/L It-fbTKm-g^^^^/^^V^dO mL) J; . {b-^-^ 9 0 
(0. 195 g, 86%) ^#fCo 
APCI-MS m/z: 347 (M+H)^ 

MMM 9 0 (-fb-a-^ 9 1 ) 

MMMS 1 mW]8 5Xmh^fcit-^m8 6 (274 mg. 0.724 

mmol) , f y iPl^(0. 185 mL, 2. 17 mmol) ^ 5 — 7^ n 1/ ]) n ^ K (0. 242 mL, 
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1. 81 mmol) ^5<J;tJ^@^^■:^ !J7 (O. 324 mg, 3. 95 mmol) J; ^ . it^^ 9 1 (0. 267 g, 
80%) ^#fCo 

APCI-MS m/z: 461 (M+H)^ 

mMm 9 1 ({b-a-#3 9 2 ) 

MMM 7 7 (DJLm 5 b Iridic U'-C. MMM 9 0 bttfc>fb^^ 9 1 (0. 267 g, 
0.580 tmoD^XXl 4 mol/L :^jb7K*-B^^^^^V^?S(10 mL)XV. it^^9 2 
(0. 181 g, 79%) ^#fCo 
APCI-MS m/z: 361 (M+H)*. 

MMm 9 2 iit^m 9 3) 

t;Oci_^K0.0153 mL, 0.221 ramoD^DMF (1 n)L)lC?g^f TK^fb"^ b V 
(11.1 mg, 0. 278 mmol) ^MX. Q°CiZ.'i^ l.fz.o 1 9-e#fetbfc 

-fti-a-^J s (30. 5 mg, 0.0631 mmol)^*B;t. MUX- 1 4B#raiS#UfCo RJt^WKyi^^ 

40/1) X'fflMi-O ;n ^ til J: «5 > ^fb-^-^^ 9 3 (O. 0054 g. 19%) ^#/Co 
APCI-MS m/z: 455 (M+H)\ 

mmm 9 3 (-ib-a^*^ 9 4 ) 

l^iS-^!! 9 2 U-C. 1 9 -e# b t^fcfb-a-ife s (33. 2 mg, 0. 0686 

mmol) , ^ K i5^>^— /Kl9. 1 mg, 2. 81 mmol) *3 J; TJ^tK^^ b":*- b V A (11. 1 mg, 0. 278 
mmol) . i 9 . it^^ 9 4 (12. 4 mg, 40%) ^#fCo 
APCI-MS m/z: 456 (M+H)*. 
MMm 9 4 (jb-a-*^ 9 5 ) 

4 i: IrII^I- UT. 8 -^^bt^fcfb-n-^ g (50. 0 mg, 0. 124 mmol) . 

(0. 090 mL, 1. 57 mmol) . 2 - = P /^T 5: (0. 0650 mL, 0. 968 mmol) 
h V T± V ^i^T^^it^ ^M-f- (116 mg, 0. 547 mmol) i 9 ^ it^k^O 9 5 

(42. 5 mg, 69%) ^#fCo 

84 



wo 2004/1 1 1 024 PCT/JP2004/«()8375 

APCI-MS m/z: 496 (M+H)*. 

MMm 9 5 (-fb-a-ti 9 6 ) 

4 t Wim^ bT. #%^fl 8 T# hfltcit^m g (50. 6 mg, 0. 125 nunol) , 
W^m. (0. 0450 mL, 0. 786 mmol) . 3 — =i y /l^T 5 >^ (0. 0650 mL, 0. 968 mmol) *5 X 
X^hV T-fe h ^i^^mit^'^^'f- h y A (128 mg, 0. 603 mmol) i t) . ^t^^ 9 6 
(56. 0 mg, 90%) ^^fCo 
APCI-MS m/z: 496 (M+H)*. 

MMM 9 6 (-fbi8-ife 9 7 ) 

4 ^ UT. ##0'!J 8 -e# bttfc-fb-a-'-^ g (100 mg, 0. 248 mmol) . @^ 

^(0.090mL, 1.572 mmol), '(S) -(-)- 1 —>'i^/l':3if^/^T ^ ^(150 mg, 1.24 
mmol) *5 t)« h y Tis V^-yi^^\^i^^t'M'f- V P 1^7^(210 mg, 0.992 mmol) J: t) , 
-fb-a-^ 9 7 (50 mg. 40%) #fCo 
APCI-MS m/z: 509 (M+H)*. 
^iS^J 9 7 (-fb-a-*^ 9 8) 

#%^!|4 i: bX. ##0^J 8 X#^)ttfcfb-a'#/ g (101 mg, 0. 250 mmol). @^ 

^(0.0900 mL, 1.57 mmol). 3 — T ^ / t'D v'^(138 mg, 1. 47 mmol) *5 
T-fe f ^^iXTR^jb^i^ Y^)"^^ (214 rag, 1. 01 mmol) j; «9 . ^b-g-^ 9 8 (96. 7 mg, 

80%) ^#fCo 

APCI-MS m/z: 425 (M+H)\ 
^Jg^^ll 9 8 ('fb-a-^ 9 9) 

#%^!l4 i:lRi#;;ibT. ##^!l8-e#b;jT/fC'fb'a-i^g (102 mg, 0.253 mmol) s SlF 
^(0.090 mL, 1.572 mmol), 4— (T 5: / p« ^/V) v^>^(136 mg. 1. 26 mmol) 
j3a:tF h y T-fe V^-y-^nW^-^tP^-y V V ^7 A(214 mg. 1. 01 mmol) X '0 . it-B-!^ 
9 9 (96. 8 mg. 77%) ^#fCo 
APCI-MS m/z: 496 (M+H)*. 
^Jfe^y 9 9 (it-^m 10 0) 

##^J 4 t UT. #%^J 8 -rs^^hMcit^l^ g (490 mg. 1. 21 mmol) , m 
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^(0.420 mL, 7.34 mmol)^ 7 — 2 — :r (606 mg, 6. 05 mmol) *5 j; tJ? h 

]}T±h ^->:^mit^^^B'r hV ^-^^(1.02 g, 4. 84 mraol) J; (9 , it^m 1 0 0 (563 
mg, 95%)^#fCo 
APCI-MS m/z: 488 (M+H)^ 

mmm i o o at^m lo d 

0^m4.tmm^\^'C. ##^!j8-e#btbfc{b'^i^g (100 mg, 0. 248 mmol). 
S^(0. OQOOmL, 1. 57mmol). 1 — T-fe^/Hi'-^^ v^^- (159 mg, 1. 24 minol) jo j;!)? 

h V r± h ^i^m^t^ 'i^m-f' h V A (210 mg, 0. 992 mmol) J: !9 , it^^ 10 1 

(110 mg, 85%) ^^tCo 
APCI-MS m/z: 516 (M+H)*. ' 

mmmi o i at^^i o 2) 

0^^m 4 t UT. #%^J 2 2 -e^fj^fcfb-a-^J v (0. 249 g, 0. 663 mmol) . 

@t^(0. 240 mL, 4. 20 mmol) ^ v?^^/VT ^ ^'(O. 243 g, 3. 32 mmol)*5 j;.ZJ? hVT 

I 

■fe b ^iyy^mil:.^ ^7*:^ M; (0. 562 g, 2. 65 mmol) J: <9 . 'fb-^^J 1 0 2 (0. 236 

g, 82%)^#fCo 

APCI-MS ra/z:- 433 (M+H)*. 

^JSFll 10 2 (.it^!^ 10 3) 

HJfe^RJ 10 1 X-^i^htlfz.^t^'^ 1 0 2 (34. 3 mg, 0. 0793 mmol) ^y^i^ y — /^(O. 5 
mDiSl^^b. :^'fb-fey !^A(III) • 7 tK? P#J (29. 5 mg, 0. 0793 mmol) jojztJ^TK^'fb 
M) ^7i=^ (30.0 mg, 0.793 mmol) ^iPx.. ^W^^ iWmMWVtCo SJS^^ 

y^^y -/1'=90/10) X-mm-T^ :LtKi:^s it-^m l O 3 (15. l mg, 52%) %#fCo 

mnm i o 3 (At^m 1 0 4) 

^JS^lJ 102 -e#^tbfc'fb-a-#J 103 (15. 1 mg. 0. 0415 mmol) ^v?^ vinyd^ ly 
(0. 5 mL) \ZMU 0°Ct;i/^iP b/c„ ;i O^^^tC, t:° U v?^ (0. 0128 mL, 0, 150 mmol) 
*5i"U^':&'fb YV y 9^/VT-fe^/^(0. 014 mL, 0. 125 mmol) ^Mx.. MUX 15 B^K^ 
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C2 a A/^ ^ / — yv=90/io) -eltMi-^ ^ i: tc: J: «9 . 1 0 4 (9. 20 mg, 

50%) ^#fCo 

AP-Ms m/z: 447 (M+H)\ 
mw\ 10 4 (-fb-g^^ 10 5) 

4 ^ UT. #%^J 8 -e# btlxfc-fb-a-^ g (50. 1 mg, 0. 124 nmol) . 

(0. 0450 mL, 0. 785 mmol) , 4 -=!^^;VT ^ J :^ ^/Wt:° P v^^' (84. 4 rag, 0. 620 
mmol) *5 j; ti? hi; T-fe h =¥i/7K*^t:5!i^ M) (105 mg, 0. 496 mmol) J; ^ . 

^^-^#7 10 5 (51. 4 mg, 79%) ^#fCo ' 
AP-Ms m/z : 524 (M+ H) \. 

10 5 (^k-a-fej 10 6) 

4 b WiWi'^ t "t , 8 -e# i=>\hfz.\\j^^ g (0. 0502 g, 0. 124 ramol) . 

(0. 045 mL, 0. 786 mmol) ^ N -ai^^/W V tVl^T 5 (0. 0542 g, 0. 622 
ramol) :|o h J) T-ir h v-zk^fk* h D l> A (0.105 g, 0.496 mmol) <t !9 . 

W^-tm 1 0 6 (0. 0435 g, 74%) ^#fCo 
APCI-MS m/z : 475 (M+ H) *. 
HiS^l) 10 6 (-fb-a-^ 10 7) 

^^-^ij 4 i WiWi^ UT. #%^J 8 1J# e>;h.fc'ft:'a-i^ g (0. 0710 g, 0. 176 mmol) . 
ilf®?(0. 062 mL, 1. 08 mmol) ^ 2 — {p^'f-jVT ^J)^^ J — /W(0, 0784 g, 0. 880 mmol) 
*3j;t;« h y Tir h=3f-v'7K^jb^e7^^ h y r>i>. (0.149 g, 0. 704 mmol) J; <9 . Wl.'h 

1 0 7 (0- 0572 g, 6894) %#fCo 
APCI-MS m/z: 477 (M+ H) *. 

10 7 (-fb-a^tJ 10 8) 
4 i I^^IC UT^. ^^-^Ij 8 -Q'^hWk.W^^^Q g (0. 0750 g, 0. 186 mmol) . 
@'P^(0. 065 mL, 1.13 mmol), v^:3CiJ7 / — /i^T $ ^/(O. 0978 g, 0. 930 mmol) 4o J; tJ^ 
h y T-fe Y^^^ii^M^C-^t^U-i- M) A (0. 158 g. 0. 774 mmol) j; 19 x -fb-^^i 1 0 

87 



wo 2»«4/l 1 1024 PCT/JP2004/008375 



8 (0. 0708 g, 77%) ^#fCo 
APCI-MS m/z: 493 (M+H) *. 

MM^ll 0 8 0 9) 

4 t b'C. 8 bih.fd'fb-a-^J g (O. OQSS g, 0. 244 mmol) . 

^(0. 090 mL, 1. 57 nmol) . iXi^ n "T^n tWT ^ ^ (0. 0700 g. 1. 22 nmiol\*5 J; 
hVT-^ V^i^ykmi\^^^Bi- hV^J^iO. 207 g, 0. 976 mmol) i «9 . -fb-^^l 1 0 

9 (0. 0772 g, 71%) ^#fCo 
APCI-MS m/z: 445 (M+l) 

ryi 0 9 1 0) 

^^-^y 4 ^ l^mtei U-C. ##F!J 8 -e# ^tbfc-fb-a-^J g (O. OSie g, 0. 128 mmol) . 
^(0. 0450 mL, 0. 785 mmol) . i^^ ^/^T 5 7 ^/V'T ^ > (0. 0654 g, 

0. 640 mmol) *3 j;-U? h y Tir b v-TK^-fb^ ^ h y A (0. 109 g, 0. 512 mmol) 
0: "9 . it^^ 1 1 0 (0. 0523 g, 82%) ^#fCo 

■ 

APCI-MS m/z: 490 (M+H) *. 

mmm 1 1 o c-fb-a-^ 1 1 1 ) 

##-^0 4 t U-C. # Wil 8 -e# ^jtufc^fb-a-^ g (0. 0507 g, 0. 126 mmol) . 

@^^(0.045 mL, 0-786 mmol). y tVV-T ^ :/(0. 0637 g, 0. 630 mmol) *5 J; 

tl? h y T-fe h ^i^Ti^.mit^^'^M-f- h y (0. 107 g, 0. 504 mmol) i ^ . Wl.-^^ 1 
1 1 (0. 0133 g, 22%) ^#fCo 
APCI-MS m/z: 489 (M+H)*. 

ryi 11 Wb-a-^i 1 2) 

10 8 -ri'^hfhfz.Wykm l O 9 (O. 0452 g, 0. 102 mmoD nuz^^ly 
(2.0mL)lC^i5?U. T-fe YT/V^^ K(0.0225g, 0.51 mmol). ilF^ (0. 038 mL, 0.664 
mmol):i3J;U« b y T-fe h ^iXTK^-fb* ^7*-^- h y 1^7 A (0. 152 g. 0. 717 mmol) ^^JP 

24 B#FpliS^Uf-o ^/S^l^l&fP^^^-t- h y e7i^7k?t?^(3 mL)*5J;tJ^7K 

(3mL)^An;t, i^m^f^/v-e^StaUfCo :fi-^J1^7KT*?5fe#Ufc^s ^TKeiE®^-:^ b y 
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(0.0283 g, 59%)^#fc„ 
APCI-MS m/z: 473 (M+H)\ 

%M.m 112 wk-g-i^ 113) 

4 i UT. 8 T'# btbfcfb-a-i^ g (0. 0760 g. 0. 188 inmol) , 

S^^(0.065niL, 1. Hmmol). 4- ( 2 — T $ / 5^/1^) 1^ iQ.122 0.937 

mmol)*5 J:t;« h iJ T-t h ^v-TK^^b^J^ h y l^i^ (0. 159 g, 0. 752 mmol) J; ?) , 

it-^^k 1 1 3 (0. 0673 g, 69%) ^#fCo 
APCI-MS m/z: 518 (M+H) *. 

mM 113 Gb-a-^ 114) 

4 j^ltl- Ur . 8 -e# htlfcit^^ g (O. 0750 g. O. ISe mmol) . 

W^M:(.0. 065 mL. 1. 14 mmol) , 1 - ( 2 — t Y^o^iyzi:.^/^) i/XO. 121 g, 

0. 930 mmol) 33 J: T>' h V r± h ^^v-TK^-fbTh 1^^^ hV ^J>.iO. 157 g. 0. 744 mmol) 
J: !5 s -fb-a-^ 1 1 4 (0. 0702 g, 73%) ^#fc„ 
APCI-MS m/z: 518 (M+H) \ 

MMWil 114 (fb-a-il^ 115) 

4 i PllttC LT. S -en^tltlit-B-!^ & (O. 0748 g. O. ISS mmol) . 

(0. 065 mL, 1. 14 mmol) , 2 - (-T y :/ o tVl^T ^ 7 ) i?^ y — (0. 0954 g, 
0. 925 mmol)*5 J;tJ« h])T±h ^:^7k*'^b>i^ "^^-t" h y 1> A (0. 157 g. 0. 740 mmol) 
^ <0 > jb-a-^ 1 1 5 (0. 0626 g, 69%) ^#fc„ 
APCI-MS m/z: 491 (M+H) *. 

MMM 115 Wb-B-^J 116) 

4 UT, S h^tlit^m g (O. 0760 g, O. ISS mmol) , 
@^^(0.065 mL, 1.14 mmol), 1 ^/U/jN^f-^^^^^^- (0. 102 g, 0. 940 mmol) 

43 itJ? h y T-fe b ^t^Tkmit^ hV^M^iO, 159 g, 0. 752 mmol) J; . -fb-a- 

1 1 6 (0. 0597 g, 63%) ^#fCo 
APCI-MS m/z: 502 (M+H) *. 
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mmi 1 6 wb-a-^ji 1 7) 
MMms 1 tmmi^i^x, mMmi 0 0 3 (0.0421 g, 

0. liemmol). t'y i>V (0.0135 mL, 0. 167 mmol), 4 -3/0^7"^ U /I'i^' ti 7-^ K 
(0. 0161 mL, 0. 139 nunol) *5 <t D^S'^^':'- hV^^iO. 324 mg, 3. 95 mmol) J; ?) . it^ 

1 1 7 (0. 0108 g, 22%) ^#fCo' 
APCI-MS m/z: 431 (M+1) *. 

mmmi 1 7 iit-^mi 1 s) 

#%^!] 4 bT. 8 -e# htl^it^i^ g (0. 691 g, 1. 70 mmol) . m 

miO. 600 mL, 10. 5 mmol) . 1 - ( t e r t —Zf h ^->';^7/V/K— /U) V (1. 58 

g. 8.48 imnol)*5j;T^ by ^=¥v'7K*<b:^!>*•:^ h !^ (1.44 g. 6. 79 mmol) 
i «3 . it^<^ 1 1 8 (0. 975 g, 99%) ^#fc„ 
APCI-MS m/z: 574 (M+H) \ 

MMM lis (-fb-a-^j 119) 

* 

mMm 37 1 mmi^ l-t. mmm 117 -e^tbttfcfb-a-^ 1 1 s (0. 975 g, 1. 70 

mmol). by >'/W^Pg^®!(20 mL):fe<tTJ«i^:i^ C2 np« ^^(30 ml) 
9 (0. 749 g, 93%) ^#fc:o 
APCI-MS m/z: 474 (M+H) ^ 

119 (fb-a-^ 12 0) 

%m^\ 118 -e^b^bfc-fb-g-^ 1 1 9 (0. 051 g, 0. 108 mmol) ^i^^ d n p< ^ ;x 
(2.0 mDlC^^UfCo 2fcV^-C\ fc°y (0.0175 mL, 0. 216 mmol) doiD^^-fb-f V 
:/f^y/V (0.0137 mL, 0. 130 mmol)^ O'Ce^PX.. ^tg.-^? 5 ^rBl^#bfCo ^^-W. 

1 mol/L i tJ^Tk ^iD X. . ^ a o 7J^/V' A X'i^ til b fci„ ^7^-^^~^W U 

h cJ'^^ :7 ^ — (iJ' CI n y — /^=9/i) -c*tMi-§ CI i: ^ . -fb-^-^ 

1 2 0 (0. 0475 g, 81%) ^#fCo 
APCI-MS m/z: 544 (M+H) *. 

12 0 ({b-a-^ 12 1) 
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mil 1.9 1 mm^ ux, mMm 1 1 s x-nhtitcit^m 1 1 9 (o. obos g, 

0. 107 mmol) ^ t* V (0. 0173 mL, 0. 214 mmol) *5 J; T^^tlTk h V y /V'rd" u 
(0. 0181 mL, 0. 128 mmol) i i5 , it-^!^ 1 2 1 (0. 0471 g, 77%) ^^ftfco 



APCI-MS m/z: 570 (Sl+H) 

mmm 121 nb-B-^ 122) 

M^^ll 119 ^I^«{CUT. mMM 118 ■X?#^>ttfc'ft:'a-^ 1 1 9 (0. 0527 g, 
0.111 mmol), M; ^^/WT$>'(0.0311 mL, 0. 223 mmol) n n :af^^^ ^/U 
(0. 0103 mL, O. 133 mmol) J: ^ , I 2 2 (O. 0912 g, 82%) ^#fCo 

APCI-MS m/z: 532 (M+H) *. 
mi 2 2 Gb-^fe) 12 8) 

1 1 9 mmi^ tx. ^jfe^y 1 1 s x-nhtitiit^!^ 1 1 9 (o. 0519 g, 

0. Ill mmol) , V i/XO. 0178 mL, 0. 220 mmol) jo j;t)«7^ ^ l^y^jU:^=^/U:^ a 
K(0. 0102 mL, 0. 132 mmol) i V s it-^^ 1 2 3 (0. 0531 g, 88%) ^ttfdo 
APCI-MS m/z: 552 (M+H) ^ 



'!jl 2 3 (-(b-a-l^ll 2 4) 

^is^ii 119 i^p^icibT, %mm 1 1 8xi#fe;j^fc-(b'a-^ 119 (0.0502 g, 

0. 106 mmol) , h V =^i^;VT ^ >{Q. 0212 mL, 0. 152 mmol)43 i;t)^v?^ 

^ jv-^ o K (0. 0117 mL, 0. 127 mmol) <t «3 > it^^ 1 2 4 (0. 0450 g, 78%) ^# 

APCI-MS m/z: 545 (M+H) *. 
^mi 2 4 {it-^i^ 12 5) 

1 1 9 i: W\W.K UT. mMM 2 7 X#^)ttfc'fb-^#i 2 7 (O. 0416 g. 0. 0875 
mmol), M)3^9^/VT5; V (0.0237 mL, 0. 170 mmol) 4oJ;t/:^'fkT-fe5^/^(0. 00933 mL, 
0. 131 mmol) J: «9 . ^b-^-^ 1 2 7 (0. 0355 g, 78%) ^#fCo 
APCI-MS m/z: 518 (M+H) *. 

^mm 12 5 (fb-a-^ 126) 

Mmi 1 9 .bi^fiiiciLx. Mmmi 1 8x#bi^fc:'^k'a'^^l 1 9 (0.0511 g. 
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0. 108 mmol) . b V ^^/VT 5: >'(0. 0218 mL. 0. 158 mmol) *3 i t)^ n -7*^ ]) ^ 
V4 K (0.0135 mL. 0.130 mmol) <t 19 x ^t^^l 2 6 (0.0491 g. 84%) 
APCI-MS m/z: 544 (M+H) 

MMM 12 6 (-fk-a-^ 12 7) 

■■^m 4 ^ ^'^^ S -e# bn-fc-fb^J^ g (0- 0511 g, 0. 127 mmol) . 

t(0.0520 mL, 0.908 mmol). N-^^/l'T^ P :/(0. 0769 g, 0.635 maoDidX 
X^YVT±h =2^v'7K*'fb^ ^m-r (0. 108 g, 0. 508 mmol) J; V . it^<^ 1 



2 7 (0. 0541 g, 83%) ^#/Co 
APCI-MS m/z: 509 (M+H)*. 

ry 1 2 7 at^'^ 12 8) 

fiji 11 i:iwi:mi-uT. mmmi i sx-^^ib^^t^it^^mi 1 9 (0.0757 g, 

0. 160 mmol) s @^^(0. 0650 mL. 1. 14 mmol) . fr^^/T^'Vy^ t K (0. 0465 g, 0. 800 
mmol)*5j:t;«MJT-fe h^i^:^mit:^^^'^h]} (.0.203 g. 0.960 mmol) J: D . 
it'k''^ 1 2 8 (0. 0634 g, 77%) ^#fc„ 
APCI-MS m/z: 516 (M+H) 

1 2 8 iit^!^ 12 9) 



^-^ii 1 1 9 i mm\^\^x. mmm us -T?#e>^fc^k-a-«^ 1 1 9 (o. 0502 g, 

0.106 mmol). b y 3.f-/WT 5 ^-(0. 0212 mL, 0. 154 mmol) *3j:t/e/:J^ n^n^-?:/;*; 
7V7}^'^yV^ CI K(0. 0115 mL, 0. 127 mmol) i <0 . it^^^ 1 2 9 (0. 0504 g. 88%) 



APCI-MS m/z: 542 (M+H) \ 
MMm 12 9 ('f b-^i^ 13 0) 

&-^!ll 1 1 bmmi^\^-^. ^»y2 9-e#b^x6^b^^2 9 (0.122 g. 0.264 
mmol). @^^(0.099 mL, 1.74 mmol). hT/l'X t K(0. 0581 g. 1.32ramol)*3 

XXfh]} T-fe h ^i^T^mityi^^M-)- h])'>J^{0. 335 g, 1. 58 mmol) J: 9 . it^^ 1 
3 0 (0. 0942 g, 73%) ^#fc:„ 
APCI-MS m/z: 491 (M+H) *. 
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m-^M 13 0 (i\^^m 13 1) 

2 4 bflfcit-^l^ X (50. 2 mg, 0. 116 mmol) h ^U^i >- (2. 0 mL) iZ. 
W-M v^^^/WT 5: (0. 024 mL, 0. 232 mmol) :JoJ;lJ«v^7ai=:/^4^^3!fvy /UT 
K(0.025mL, 0. 116mmol) ^;!]P;t.80°C-e4B#r^^#b;rCoSJ^;?i^t-7K*5j;i;«lmol/L 

1 3 1 (0. 0235 g, 40%) ^#fCo , 
APCI-MS m/z : 503 (M-H) " . 

mmmi s i at^mi s 2) 

#%f!l4 ^lD1^^CbT^ #%^J2 7t?#^tl':rc-fb-a'#Ja a (20 mg, 0.037 mmol). 
S^M (0. 013 mL, 0, 23 mmol) . 2 -T 5 7 ^t^' / ^/V(0. Oil mL, 0. 18 mmol) *5 j^lJ? 
h})T±h^-y:i<.mih^^^mi-hV ^7A(34mg, 0. 16 mmol) J; «9 . 'fb-a-^ 1 3 2(13 

■ 

mg. 60%)^#fco 

APCI-MS m/z: 579 (M+H)*. 

«^!ll 3 2 (-fb-^J^l 3 3) . 

MMM 13 1 -Cit btl./ci'fb'g-ilJ 1 3 3 (11 mg, 0. 019 mmol) ^THF (0. 5 mL) K 

^fjfb. 'Th'7y^^^Tl^^=^^M.^/l-:t^4 K(1.0mol/L THF^?^, 0. 029 mL, 

0. 10 mmol) ^^)P ;ts 40 '^fUMW l^f^o ix^&^K^^^i±^»liU^ B^^k^MM 

— (-sTV^c^TiJ^ n n:t:/VA/'>i ^ y ^/i.=9/'l) -eff^i- 

S J; 19 . it^'i^ i 3 3 (lo mg. ^46^) ^#/c„ 

APCI-MS m/z: 465 (M+H)*. 

i 

mmmi 3 3 (-fb-a-^^i 3 4) 

4 ^ iRliliC UT. ##^J 2 7 ■T?^ibi^fcl'fb'^^^ a a (25 mg, 0. 047 mmol) . 
(0. 027 mL, 0, 47 mmol) , a^f^ W ^ v^T ^ (0. 016 mL, 0. 24 mmol) *5 j: t» y 
T-fe h ^iyTkmit^"^^-^ h]}^J^(45 mg, 0. 21 mmol) j: D . it'^'^^ 1 3 4 (5. 4 mg, 
20%) ^^fCo 
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APCI-MS m/z: 578 (M+H)*. 
mMMl 3 4 iit^mi 3 5) 

mmm i 3 2 ^ mm^ u-c. mmm 1 3 3 x-^^^ntat^^ 1 3 4 (4. 4 mg. 

0.0076 m.ol)^ThV^^^^^^r^^^=^^^y^^:^^^ K(1.0 mol/L THF^^^. 
0. Oil rBL. 0. 038 mmol) XmMir^ ZLt\Z.X^. it^m 1 3 5 (3. 5 mg, 99%) 
APCI-MS m/z: 464 (M+H)*. 

mMmi 3 5 ab-g-^Jl 3 6) 

^ _ -j^^^V- 3 - ( 3 ' -i^^ ^^WT ^ y tVl^) 5 F(200 mg, 1. 29 

(lOOmg. 0.646nunol)*5<tl)^l-l: ^^^^^-y^ h P T>^-/V 1 TKfO^ (198 mg. 
1.29 mmol) %^JD%-> mUmX 5 ^f^W Vf^o 5i:'#bn5^b^ 
o (100 mg. 0. 256 mmol) ^iOX.. MM.^ 6. 7 B#P.m#Ufc„ ^f£;^StC^fBMm7K 

y.^^^y^^{^J^uu ^sjVJ./^ ^ J -jV/r ly-t=:.T = 20/0, 5/0. 5) -CffiMi" 
S ;:i i: <fc ^ ^ ^b-n 1 3 6 (109 rag, 87%) ^#fcio 
APCI-MS m/z: 490 (M+H)*. 



n 3 6 ('(b'^i^ 1 3 7 ) 
mm 6 3 -eit^na-fk-a-^l^ e 4 (195 mg, 0. 387 mmol) ^ t e r t -:/^/l^T/V- 
=i-/V(7.8mL)*3J;tJ^lmol/L^M-lniol/L@^^-^by A»J?^(P H=3, 2.4 
r^)\Z.mm\^. 7X*ib^^I>*■^^y ^>-^(293 mg. 7.74mmol)^J0;t. 50^1? 1.2 
t# UfCo 1 ^ l^TK^-fb^ ^m-rYVt7J>> (146 mg. 3. 87 mmol) 

^2iElJDx.fc=^. 3B#Km#bfCo KJ^&V^l^lTK^Ir^JPx.. @lF^3i^/U-C'*SffiUfCo ^ 

= 40/4/1) T-mM-rS r i: J: "9 . ^b-a-fe 1 3 7 (78 mg, 48%) ^#fCo 
APCI-MS m/z: 420 (M+H)*. 
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MMm 13 7 iit-^^ 13 8) 

Mi^M 8 8 t UTs MMM 13 6 -cltfetl.^'fb-a-^ 1 3 7 (103 mg, 0. 245 

mmol). i^^nn7«^>'(3. 1 mL), t° U v^>'(0. 050 mL, O.Glramol). 4-3^n^:/ 
^ V a K (0. 071 mL, 0. 061 mmol) *3 J;T^i^®?-^ h U A (50 mg, 0. 61 nimol) 
J: "9 . -fk-a-^J 1 3 8 (36 mg. 30%) ^#fCo 
APCI-MS m/z: 488 (M+H)*. 

13 8 ('fb-a^t) 13 9) 

1 5 -e^btl/^-fb-a-^ o (90. 1 mg, 0. 231 mmol) ^v'^ n o 7< cJ' (3. 6 jnL) 
t'y v'V (0.064 mL, 0. 81 mniol)*5<3;t54 -^^'n^:/^ U /ViJ' K 
(0. 067 mL, 0. 058 mmol) ^A0XL. ^^§.1? 0. 7 H#P^jt#UfCo ^ 

^ifeU. ^^^ite^5feU/c„ aie^DMF(6.8mL)t;i^^¥U. ^/V-Jj: 

(0.403 mL, 4.62 \mol) -iio ^XSmW.^ y f>A(160 mg, 1.16 mmol)^SO;t^ 100°C 

x>'a^h^*77>f'-(iJ^cici :ijx7VA/;^ ^ 7 — 7V=12/1) ■Xf^M-f-'S ^ ^ tJl 

19 . 'fb-a-i^ 1 3 9 (31 mg, 25%) ^#fc„ 
APCI-MS m/z: 546 (M+H)\ 
^Wl! 13 0 (ib-a-^l 4 0) 

^M^!ll 3 8 i:1^1i}CUTs #%^!ll 5-e#bi^§'^b'a-^!^o (108 mg, 0.277 
mmol) , t" y v^^- (0. 077 mL, 0. 97 mmol) . 4 —■fxi^zff' y /Wi? p K (0. 080 mL, 
0.069mraol).N-p{^/^t°-<^v?>'(0.615mL, 5. 54 mmol) J; 1/^01?:^ y !>A(191 
mg, 1. 39 mmol) J: . -fb-a-^ 1 4 0 (51 mg. 33%) %#fCa 
APCI-MS m/z: 559 (M+H)\ 
^iiS^a 14 0 (-fb-a-^ 14 1) 
Xgl 

4 — ^ ^/VT 5: J (1. 00 g, 6. 51 mmol) ^ 1 , 4 - -y-^^-^^^ (30 mL) IC^i^ 
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±BM-i^-t e r t-:/=9^/V(1.42 g, 6.51 nrniol) *5 j; U« 0. 5 mol/L TK^^b 
y !>A7K^?S(130 mO^Mx.. MUX' 72 Btf^m^UfCo S^&r^^lim^^^^-e 

t-:/h ^ N - ^ 5 y ) (689 mg. 49%) ^#fc„ 

APCI-MS m/z: 216 (M-H)". 

(200 mg. 0.396 mmol). .1-3.^/1^-3- (3' - i^' ;^ ^ ;l^T ^ ^ M 
$ F(185 mg. 1. 19 mmol). N- t K^^^^-O-)/ b y T^WV • 1 
|i^(243 mg, 1.58 mmol) :J3 i TJ^-bfB-Cit b ;Jl.fci 4 - (N- t e r t-^^h^i^:^ 
N - 7^ ^/l^T 5 / ) i§i?(258 mg. 1. 19 mmol) J; 19 ^ i\:.^<^ 14 1 (137 mg. 

58%) ^#fce 

APCI-MS m/z: 590 (M+H)*. 

MMm 14 1 ('(k-a-^ 14 2) 

140 -e#5>;3^fc^b'&i^ 141 (84. 0 rag. 0. 142 mmol) ^i^^i^ C2 n 7^ ^ V 
(3.5 raL)KmM\^. h y 7 /l':^ ci @1f®^ (0. 109 mL, 1.42 xmoD^M:^. MM-X 72 

.^^_^_20/-0. 5/0. 5-^2/1/1) Xnm-r^ ^tiZ.^^^ it-km l 4 2 (34 mg. 

48%) ^m^o 

APCI-MS m/z: 490 (M+H)\ 
«^?yi 4 2 iit^mi4: 3) 

iS'giJ 3 7 i: U-C. #^^J 2 9 -e#^nfc{b'a-<^ c c (100 mg, 0. 231 

mmol). % f y 7/V^;^ci@1f^ (0.356 mL, 4. 62 mmol) "C^SbfCo ^feV^tr. 
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3 5 ^mi^lilbr^ l-a^'^A — 3- (3' --i^p^ ^/UT ^ / :7"n tVV) 

4 (108 mg, 0. 693 raniol) . N- t Ka ^i^^^y^ VVT - 1 TkfP^ (142 
mg, 0. 924 mmol) *$<t ti^ 4 - V' :^ 'f'/\yT $ J ^^1^^:^(116 mg, 0. 693 mmol) <^ ^ 
It-^^^ :Lh\^^X>. it^m 1 4 3 (58 mg, 57%) %#fCo 

APCI-MS m/z: 446 (M+H)^ 

mMmi4 3 iit^i^i 4 4) 

3 7 t m^i^ . S O -C# b:i^tc'^b'a•^ d d (120 mg, 0. 269 

mmol) ^h]) :7yV;rD@t^(0. 414 mL, 5. 38 mmol) tr^SbfCo ik^^X\ MMM 1 3 
5il^1t{-U-C. l-=^f-/^-S- (3' -v?p«^/VT5 y tVl^) :fy/U:^i;'4 
K K(l26mg, 0.807 mmol). N— t ^ v-^^^y' h P T /l^ • 1 7RfO#l (165 mg, 
1. 08 mmol) *5 j; 4 - v^^ =^/UT ^ J (135 mg, 0. 807 mmol) h Kit- $ ii: 

^^tKi^K). (b-a-^J 1 4 4 (80 mg, 65%) ^#fCo 
APCI-MS m/z: 460 (M+H)*. 
MMM 14 4 iit'B-!^ 14 5) 
X@l 

4 A^l/^^^ — v"--^~;^(642 mg)^DMF(8 mL){C|il^$-&, 
A • 1 TkfP^ (646 mg, 3. 84 mmol) . v^i^ a tWT S: (0. 890 mL, 12. 8 mmol) 
*3 J;t^^4 -3^n^@§^3i^/u(0. 367 mL, 2. 56 mmol) ^M:^^ ^.M-X- 18. 7 ^mMW 

(147 mg, 34%) ^#fCo 
APCI-MS m/z: 172 (M+H)*. 

±|B-T?#e>tbfcN-v'i:7 ci7°n tVl'— 4— /i&^^5^/^(133 mg, 0.777 
mmol)^ 1 , 2-i^i^ n na^^ l^{8 mL) iZ.^M\^. @^^(0. 289 mL). T-fe hT/U'r 
t K (0. 218 mL, 3. 89 mmol) io^X^hVT^ h^->:^mit^ ^m^- hV ^J>^ (988 mg. 
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4. 66inmoi) ^M^. ^^s-t? 3 mmm.w\^tzo RjiLm^mumM:kmi- v v ^j-^y^m 
m X. . mm^ ^/v-ew mvtc. ^mm ^mu-^m:^ u fern ^ mtk^^-^ 

— a^^/L— 4 -T 5: / S§^^f^/^(105 mg, 68%) ^#fCo 



APCI-MS m/z: 200 (M+H)\ 

±IB-t::#ejtufcN-iXi^ n tiVV-N-^^^/V- 4 - T 5 / iSM^ 5^/1- (105 
mg, 0.527 mmol) iJ' y — 3 mDlC'^jsfU. 4 mol/L TK^^jt::^ il !>i^7K^^ 
(0. 395 mL, 1. 58 imnol) ^JPX.. SO^Ct? 40 ^mMW UfCo ^iS??!^^- 4 molA 
g^@|^^/V^^^^(0.791 mL, 3. 16 nimol)^AO;t:^=^. ^{iS bfcgl#:^^B'J U^ o^^ 

W^(102 mg, 93%)^#rCo ■ 

ft 

APCI-MS m/z: 172 (M+H)*. 

1 3 5 S^1«(C UT. 1 5 biLS jb-a-i^ o f P 

(121 mg. 0. 234 mmol) % 1 -^i^/l'- 3 - O' ^/^T ^ / :7't3 tVl-) 

^^yl'/Kv^-f 5: K (73 mg, 0. 47 mmol) . N - t K p ^ v-<>y^ hVT • 1 TKfO 

(108 mg. 0. 702 mmol) 43 J:T;?±fBt?# b HfcN - v-^J^ P o tVV- N - ^i^^/l.- 
4 5: y gg®^:^^:^(97. 1 mg, 0. 234 mmol) hWM-^^tzM. ^MWM^ "^-^ V 
^^{■:7Xiui^;V2>./ J —J-^/T ^'^^ T = 15/0. 5/0.' 5) Tr^tMi-^ 
::Lh\CX.'0. WL-^m 1 4 5 (47 mg, 37%) ^#fCo 
APCI-MS m/z: 544 (M+H)*. 
^W!ll4 5 (-fb-a^Jfe 1 4 6 ) 

##^!) 3 1 -e#biT.fC'(b'^#)m£Ol^^ii.(500 mg, 1. 21 mmol) ^i^^ n n ^ ^ >- 
(5 raL) IC^^b. 7K?'^T. t:° }) V'l^i}^. 431 mL, 5. 33 mmol) *5 J;T/i^i5^ xxvi^^-^ 
(5 mL) t;:^^? Ixfc^ ci n 4 h o 7 ^^/V (293 mg, 1. 45 mmol) ^MX.^ M. 
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hv^M. -vtm u&M^ bfco mm^-> v ^ ^i^^ti \^^-^^ 

4 6 (460 mg, 70%) ^#fcio 
APCI-MS m/z: 542 (M+H)*. 

14 6 (-fb-^^J 14 7) 
^3)£f!j 14 5 -citbi^xyb-ftS-a-^ 1 4 6 (74 mg, 0. 14 m&o\)-^\y^ n p ^ ^ >^(1. 5 

mL) \zMM 70%^5^/i'T 5: lyiiimm (o. 022 mD ^.tJii;t.^ta-e 1. 5 B#Fb1^# b/Co 
-7V=20/i) T*»Mbfc^. / — J:tK7K:^^bS.1tfBt-S ^ ^ J; «9 . 'fb-a- 

1 4 7 (22 mg, 36%) ^#fCo 
APCI-MS m/z: 448 (M+H)*. 
^Ji^^J 14 7 (-(b-a-^J 14 8) 

nm§\\ 14 6^ l^lil^ LT. «FlJ 145 -^A%h^%fz.{Y.^m l 4 e (72 mg, 0. 13 
mmol)*5i:tJ?^^l/>'i/T 5: >'(0. 053 mL, 0. SO mmol) J; !? , 'fb-n^i^ 1 4 8 (48 mg, 

78%) -^m-co 

APCI-MS m/z: 463 (M+H)*. 
^iSFll 14 8 ('fb-a-'^ 14 9) 

1 4 6 IrI^JC UT^ 14 5 "C^ b tl/fc-fk-a^^ 1 4 6 (71 mg, 0. 13 

mmol):^oJ;U?N, N- v^;^ ^/l/oi^ i/^v?T ^ ^'(O. 029 mL, 0. 26 mmol) <t 19 . -fb-a- 
#J 1 4 9 (54 mg, 84%) ^^#fco 
APCI-MS ro/z: 491 (M+H)^ 
^Jfe^Sj 14 9 (A'ck^ 15 0) 

1 4 6 m^i^ UT X ^Jfi^d 14 5 -e# bttfcib-a-^ 1 4 6 (71 mg. 0. 13 
mmol)*3j:D«2-T5: /U(0.016mL, 0. 27 mmol) J: !9 . 'fb-a-^ 1 5 0 (57 mg, 

94%) ^#fCo 
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APCI-MS m/z: 464 (M+H)*. 

15 0 (-fb-^^fe 15 1) 

1 4 6 i: mmi^ u-c. MMm 145 x-'^hntcit^m 1 4 e (72 mg, 0. 13 

il)43j:tJ5 1— P^^>'l^t°^7V^>'(0. OSOmL, 0. 27 nmol) <t 9 X -fblo-^ 1 5 1 (59 mg, 



mmo 
88%) ^#fc„ 

APCI-MS m/z: 503 (M+H)*. 

Fill's 1 Gb-a-i^l 5 2) 

^'-^ll 1 4 6 t mUi^ UT. 14 5 -tr# ^ tl.fc-fb-a'J^ l 4 e (73 mg. 0. 14 




tmoDi^iiUl, 3-^crx>°^i^T5:>-(0.067 raL. 0. 80 mmol) J: «9 . jb-^^J 1 5 2 

(43 mg, 67%)^#'fCo 
APCI-MS m/z: 477 (M+H)*. 

-MM 15 2 (^b-a-4^ 15 3) 

^»J1 4 6 iilH^l-U-C. «^yi 4 S-^itf^ttfcib-a-il^l 4 6 (70 mg. 0.13 
rmoDiSXm, N-i;^7«^A-l. 3 -T/n/.-^-i^T ^ ^-(0. 032 mL. 0. 25 mmol) 
i ^) . jb-^^J 1 5 3 (58 mg, 89%) ^#fCo 
APCI-MS m/z: 505 (M+H)*. 

mm 15 3 (^b-^i^ 15 4) 

•!l 3 2 -e^t hnfz.it-^''^ f f (520 mg, 1. 01 mmol) ^DMF (20 mL) Km-M 
3 ^^t-r V V A (3. 03 g, 20. 2 mmol) ^JPX.. lOO'CT^ 7 Btr^im^Uf^o ^Jt^mK 

b V !^A-e|£^U. ^J^/Ei^fiUfCo a^iClT-fe.h^ b P ^Kl5 mL)43j:-a« 70%^^^ 

/vT^:/7K?^^(3.omL)^:&p;t. mux2.5m^mw\^tio Rf&?m-3!i^ 

^b-t- b y IJ' A(3. 04 g. 20. 3 mmol) ^Mpl. 16. 5 ^F^^^Ufc^x 7K=^AB;t. SI 
^^;W-T?tttfcl bfco- ^firaJl^ lmol/Lm^*3j;tJ«l&fP:fe:^7K-e^^^l-^-=^- 

n n^/VA/^ ^ y -/V=40/l)-C*ttiL.fc:^. g^^^i^/V-T? b y 
v- 3 ^t\^XV. it^^ 1 5 4 (74 mg. 15%) ^#fCo 
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NMR (300 MHz, CDCI3) 8 (ppm) : 1. 28 (s, 9H) , 1. 32 (s, 9H) , 2. 28-2. 41 (m, 2H) , 
2.96 (dt, J = 8. 5. 12.3 Hz, IH), 3. 16 (m, IH), 3.38 (dt, J = 7. 3, 14. 8 Hz. 
IH) , 3. 53 (m, IH) , 4. 21 (d, J = 15. 0 Hz, IH) , 4. 56 (d, J = 15. 0 Hz, IH) . 7.. 21-7. 38 
(m, 5H), 7.86 (s, IH). 
MMm 15 4 (it^m 15 5) 

mMmi 3 5 <bI^1tt-U-C. #%f!l3 l-Cm-^thf^it-^'-^ui(DmMm.aOO mg. 
0, 240 mmol) . 1 -^5^/1 — 3 - ( 3 ' - v^P« ^ ^ :7°n tVl') /I^tJ^^ i^-T ^ 

K(112 mg, 0. 720 mmol) . 1 — t Ka ^riX^^i/ h ]) r^/~-jV • 1 7i<fP#)(147 mg, 
0. 960 mmol) *5 J: 4 - v^^ =^/VT ^ / mW^S^^ (121 mg, 0. 720 mmol) X.K> . \^ 
•a-#J 1 5 5 (76 mg, 65%) ^#fcio 
APCI-MS m/z: 490 (M+H)*. 

15 5 ('fb-^^ 15 6) 

3 6 TrltbtLfc^b-a-^!^ j j (479 mg, 1. 35 mmol) ^DMF (14 mD j^^lif 



N- t e r t h^iX7' h=^v';!7/^5j?^/ViJ^y v'>'(686 mg, 3.92 mmol). N — 
t Kn3fv-^:/y> y Ty'— /^(930 mg, 6.07 mmol) joitJ^l 3 — (3' 
— V':^=f-)VT%J-fxi\^)V) :^/l'7j^'vvr.^ K(566 mg, 3. 64 mmol) i|r;!jn^. ^S.-e 

•ti ^Vu-:* ^A^a-vh^^T-^^^^ — (i^no 2]x7PA/@^^^^/l'=3/'7^2/8) Tit 
Mi-O r <h i «9 , -fb-g-i^ 1 5 6 (160 mg, 2594) ^#fCo 
APCI-MS m/z: 476 (M+H)*. 

mMm 15 6 ( jb-a-^j is?) 

%W\ 7 7 <^XS5 h mWi-^ bX. ^Wil 15 5 X#btbfc^b'^^ 15 6 (160 
mg, 0.336 mmol) :ioj: 1)^4 mol/L^'fb7K^-@^^:ii^yl''^?^(3 mL) «9 . -fb-B-^ 
1 5 7 (40. 7 mg, 26%) ^#fCo 
APCI-MS m/z: 376 (M+H)*. 
^ife^y 15 7 ('fb-a-'fe 15 8) 
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mmi 3 5 ^ll=li{-UT. m^mS 7-e#^ttfc'fb-a-'-^mm(518 mg. 1.40 
mmol). N- t e r t -zf h^i^zf h^^^:f3 ^l^^^-^^^ V i^l^dUm, 4.06inraol). 
Kn^v'^^/y b V T^'— /^(968 mg, 6.32 mmol) :Jo j;IJ« 1 — ^^/V'— 3 — 
( 3 ' _ ^;^^j\^T 5; y tW) ,-*/^/^'i/-r 5: K (589 mg, 3. 79 mmol) . it 



1 5 8 (222 mg, 33%) ^^fc 



APCI-MS m/z: 490(M+H)\ 

mmm 1 5 s (-fb-a-t? 159) 

7 7 03 X@ 5 UTs ^JS^ii 15 7 bi-^^ih-^^ 1 5 8 (222 

mg, 0.453 mmol) :J3 J: tJ« 4 mol/L i^-fbTK^-M^^^^/^^^^O mL) j: t) . 

16 1 (37. 8 mg, 20%)^#feo 
APCI-MS m/z: 390 (M+H)*. 

mmmi 5 9 wb-a-i^i e o) 

• 4 t m^\^ UT^ #%^y 4 2.-e# bttfc^fb-a-^ q q (0. 0625 g, 0. 145mmol) . 

rf®^ (0. 060 mL, 1.-05' mmol) . t3 7° a tVl^T 5: >- (0. 0414 g, 0. 725 mmol) *d <t 
t)^ b y T± Y ^->7^Mit:^ "C^Mi- hV '^J^'iO. 123 g, 0. 580 mmol) J; ^ s -fb-B"^ 1 

6 0 (0. 0222 g, 32%) ^^fCo 
APCI-MS ffl/z: 473 (M+H) \ 

mmm i a o at^m i e i ) 

4 ^ f^lHl- UT. 4 2 T'#btbfc'fb'a'^ q q (0. 0448 g, 0. 104 

mmol). ilFll^ (0. 040 mL, 0.70 mmol). ^/WjJc U (0. 0536 g, 0. 535 mmol) *5^t/ b 
V T-fe h^i^y^^it^ ^^-^ h]} A (0. 0880 g, 0. 416 mmol) J; 0 v -fb-^-f^ 16 1 



(0. 0222 g, 75%) ^#fCo 
APCI-MS m/z: 503 (M+H) *. 
^-B^Jl 6 1 (it-^mi 6 2) 

#%^!| 4 i: mmi^ #%M4 2 b;JxfC'fb-a-i^ q q (0. 0463 g, 0. 107 

mmol) . S'^^ (0. 040 mL, 0. 70 mmol) . 4-7^ ^/VtT^^ v^^^ (0. 0536 g, 0. 535 mmol) 
*5 it)^ b ]) T± h^iyTkmit^^^m-f- hV^J^iO. 0852 g, 0. 403 mmol) j; V . it^ 
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1 6 2 (0. 0502 g, 91%) ^#fCo 
APCI-MS m/z: 516 (M+H) \ 
MMmi 6 2 (it-tmi 6 3) 

MMm lilt mm^ l-t. mmm 159 x--^htifcit^^ 1 e 0 (0. 0151 g, 

0. 0319 nunol) . (0. 013 mL, 0. 228 nimol) , T-fe h T/Wt^' t K (0. 00705 g, 0. 160 
inmol)43<};t;« h V T-fe h ^ i/.Tk^fb* ^7^-^- hV ^^^(.0. 0405 g, 0. 191 mmol) i 13 . 
^b-^Ji^ 1 6 3 (0. 00510 g, 32%) ^^#fCo 
APCI-MS m/z: 501 (M+H) *. 

m-mwn e 3 wb-a-tJi q 4) 

TMi ' 

^^mi 4(DTM1 t^MKVX. 4 — <vyV7Vt:°^D i^>':^^:^(0. 721 g, 
3.19 mmol). -^®?-v^- t e r t -:/5^/^(l. 66 g, 7.61 mmol) 4o j;T>^v^p( 
T 5: y t° y v^> (0. 280 g, 2. 29 mmol) X ^ . 4 -^^'VV/^- 1 - (text —-^ 
b v';^7/U'z)t^— /V) • t"^ y v?>' (0. 923 mg, 99%) ^#fCo 

(t e r t -y^ h^iy^Jl^^=-M f-^y v'>'(l.09 g, 3.77 mmol) 43 J; tJ?5^:e-fe: 
5:;*yW-^v?K:^It:^(1.44 g, 11.3 mmol) J: t) . :7ai=^/l' (N- t e r t-:/h=3r 

4 - 1"^ y v^/V-) p{ i5?> :/=5^:t-fe 5: :x (0. 326 g, 24%) 

Xg3 

1 (DJM2 tmM\^\^X. ±^V^%-hfhfz.-y =^=-/l- (N- t e r t --^ h 
^ v-^^/UTjf 4 - y v^/l-) P« / >'=5^;r-fe 5: :!57 y'W^ y (0. 120 g, 0. 331 

mmol) . h'V i>y (0. 128 mL, 1. 58 mmol) j; Ximt h V ?^ ^/l-T-fe 9^/^ (0. 147 mL, 
1. 32 mmol) J: D , ^t^i^ 1 6 4 (0. 148 g, 84%) Sr#fc„ 
APCI-MS m/z: 531 (M+H) 
^JS^J 16 4 iit^m 16 5) 
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MMm s7 1 mm^ ut. mmm i e 3 -x^^htitcit^^ 1 e 4 (0. 100 g, 0. iss 

inmol)*5 j:TJ« h V 77 ^P:^ a (0. 300 mL, 0. 317 mmol) V) ^ it^^ 1 6 5 (0. 0815 

g, 99%)^#fCo 

APCI-MS m/z: 431 (M+H) *. 

mMm 16 5 (it-^m i qq) 

MMm 1 1 1 i: ux. mMm i e 4 x-m^^tvtcit^^ i e 5 (o. oso? g, 

0. 0713 mmol) . hVT± H =3^ ■jX7J<^'^b23^ ^Bi- A (0. 0907 g, 0. 428 mmol) , 

WfM. (0. 025 mL. jO. 437 mmol) *5 Jt iKT-fe h T/l^'f t K (0. 020 mL, 0. 357 mmol) i <0 . 
it^!^ 1 6 6 (0. 0220 g, 67%) ^#7ho 
APCI-MS m/z: 459 (M+H) \ ' 
16 6 iit^m 16 7) 
^ife-^!! 16 3 2 -e# ^5^1.5 :7 31=/^ (N— t e r t — :^ h ^iX.-iJ/U'Tj^^^/V 

— 4 — y v^^V') 7^ y :/=^;^ir ^ ;t7/W^yV (0. 204 g, 0. 563 mmol) ^M7k 
@^^(2.0mL. 21.2 mmol) (Cj^jiifb. 80°Cl:- 2 Btftim^UfCo Si^^^g^-a-^J^i^M 

-c^j^b. mm^MJ±m^-r^^tKx^. it^mi e 7(0.214 g, 85%)^#fc„ 

APCI-MS m/z: 447 (M+H) \ 

mmm i e ? (^fb-a-*^ 1 6 s ) 

16 6 -e#bi^fc<b'a•'-fe 1 6 7 (0. 210 g, 0. 470 mmol) > / — /V(5 mL) 
:^'(b-fey • 7 7Xf P^l^ (0. 175 g, 0.470 mmol) *3 j:t^7K^'fb^ ^^"^ 

« 

b y A (0. 178 g, 0. 470 mmol) ^S-X 30 ^mMWl^f^o RJt^^i^:^^M 

/V=9Xl)X-mm't^ ^ti^X^. it^m 1 6 8 (0. 136 g, 71%) Sr^fco 
APCI-MS m/z: 405 (M+H) *. 
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mmm i e s Wb-^^ i e 9 ) 

mMM 86 t mUi^ l-'C, MM^i 16 7 -VWhinfcit-B-^ 1 6 8 (0. 136 g, 0. 332 
mmol) . 1::° }} v^' (0. 0652 mL, 0. 806 ramol) *5 i XfM.'it h U ^ ir (0. 749. mL, 

0. 672 niraol) J; !9 . ^t^^ 1 6 9 (0. 139 g. 86%) ^#fco 
APCI-MS m/z: 489 (M+H) . - 

^Wlll 6 9 iit^mi 7 0) 

«^!] 3 7^ mmi^ UT. 168 -C^htltlit^ll^ 1 6 9 (0. 139 g, 0. 284 

mmol) 43 iU? h V 7/^;^-n@|M(0. 900 mL, 0. 951 mmol) J; «9 . ih^m 1 7 0 (0. 0997 

g, 90%) 

APCI-MS m/z: 389 (M+H) *. ' 

mmm 17 0 ut^m i ? d 

MMm lilt mUK b-r. mi^M i e 9 X'#bti.fc'fb-a-^ 1 7 0 (0. 0313 g, 

0.0806 mmol). h V T±: h^-^y^Bit^^^-^ hV ^J^(0. 103 g, 0.484 mmol), 
g^i^ (0. 025 mL, 0. 437 mmol) *5 i XfT "fe h T/^-T' t K (0. 0224 mL, 0. 403 mmol) J: 
«3 . it^^'^ 1 7 1 (0. 0211 g,. 63%) ^iftfCo 
APCI-MS m/z: 417 (M+H) 
^Wlll 7 1 {it^mi 7 2) 

4 3 -I?#^tl/fc'fb.-8-#!> r r (0. 119 g, 0. 213 mmol) ^ t e r t —Zf^JVT 
/V(2.0mL)l::^^?U> N— ( t e r. t -7' h ^i/;^7/^/it' ^y!/) J —;VT 
^ :x(0. 329 mL, 2. 13 mmol) *5 j; !) A t e r t —-f h ^v- K(0. 263 g, 2. 34 
mmoDttx., ^S-T' 18 BtrBm# l-fco ^^>m.\^. 7K*5j:t;?1.0 mol/L :^®g^iP 

7« ^ / -/w=20/i) -effi^-r.^ i t tz: J: 19 . 'fb^^j i 7 2 (o. 068 g, 58%) ^#fco 

APCI-MS m/z: 549 (M+H) 

17 2 (-fb-a-i^ 17 3) 

%mm 37 1 mm^^ ux. ^mm 171 x^btus^b-a-t? 1 7 2 (0. ne g, 0. 211 
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♦ 

nimol) J;t^ h y :7/V':;ro®IM(0. 300 mL. 0. 317 mmol) X. f9 . it^H^ 1 7 5 (0. 0186 

g. 20%)^#fCo 

APCI-MS m/z: 449 (M+H) *. 

MMmi 7 3 (it^mi 7 4) 

#%'F!|4 3 -e#btL;^C'fb'n-i!^ r r (0. 103 g, 0. 184 mmol) ^ t e r t — T'^^/^T 
• /V =3 — /i^ (5. 0 mL) iZ.^M 2 — 7^ /l^:^ Zf h =^^/^T K l^^MM (0. 103 mg, 0. 184 
mmoD^SitJ^:^ y IJ'A t e r t —^^h^i^' K(0. 206 g, 1.84 mmol) ^M^. ^^MT? 

15NFOT#L-fc„ S/S:?^l-7K*5j:TJ?1.0 mol/L:^^tr;!jP;t. i^®^^f^/i^X*tti±l U 

9/1/' 1) -e**^i-S ^ ^ J; »9 . \\L-^m 1 7 4 (0. 0574 g, 67%) ^^iTCo 
APCI-MS m/z: 465 (M+H) \ 

HWai 7 4 (-fk-a-^Il 7 5 ) 

7 1 ^; |^1ili;iUT. #%^!]4 4-e#b^fC'fk'a-#»s s (0.218 g, 0.380 
mmoD^N- (t e r t-^>=3ev':^/^7j^'^7W) oi^ / — /l^T 5: :/ (0. 306 mL, 1.90 
mmol) joJ:t)«;t7 y t e r t — T'b^v' K(0.426 g, 3.80 mmol) hU.l^-^^f^^ 
i^V ^-C^ Hm^ll 3 7 i: mWt^ UT . h y :7 /V:^ a (0. 500 mL. 0. 528 mmol) "C^ 
^Hf-S fb-a-^ 1 7 5 (0. 0346 g, 46%) ^#fCo 

APCI-MS m/z: 463 (M+H) *. 
m:W\ 17 5 (^b^ii!1 17 6) 

\ 7 3 iimtl-UTx ##^!|4 4-e#e>tb§'fb'a-^s s (0.122 g, 0.213 
mmol) , 2 - p< :7° h ^^/V-T 5: ^-i^Mli: (0. 122 mg, 0. 107 mmol) *5 J: Xj-tl y 
i:. t e 1- t --Zfy.^^yY (0. 239 g, 2. 13 mmol) J: . Wl.^^ 1 7 6 (0. 0626 g, 62%) 

APCI-MS m/z : 479 (M+H) 
^JS^yi 7 6 (-fb-a-i^l 7 7) 

1 
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2 -'t Kn ^v-T-fe h :7 / (1. 03 g, 7: 60 mmol) SrDMF (50 mL) 
^TKi^^Cl. 20 mL, 12. 7 mmol) *5 j; tl^^N, N-i^P« ^ / t:° U v^Xl. 03 g, 

8.41mmol)^j!]Px.. MT* 4 B#ra^#Ufcio S/^5^?^t^7K^*DXL. mm^^^^i^X^l^lil, 

h 7 — (-^^1^>'/g^@t^^/^=20/l-^l0/l) i i: d i !9 . 2 - 

T-fe h v-Tir b :7 ^ y (o. 941 g, 69%) ^#fco 

'H-NMR(300 MHz, CDCI3) : 2.24 (s, 3H), 5.35 (s. 2H), 7.45-7.54 (m, 2H), 
7.57-7.65 (m. IH), 7.88-7.95 (m, 2H). 

±ia-e#>tl/fc: 2 -T-fe v-T-fe h y (0. 637 g, 3. 57 mmol) y — 

71^(15 mL) \cm^\^. ^ }^mMM.i508 mg, 3. 98 mmol) ^M^. ^S. 

-e 2 ^ras#ufc„ ^/s^B-a-i^^^iSiibfc^. mm^i^^ ^ ^ y ^ > (i5 mL) 

I 

ICli^ t° y (1. 00 mL, 12. 4 mmol) *5 <t h ]) y ^/l^T-fe ^/^^ n ^ ^ K 
(1.40 mL, 11.4 mmol)^AP;t^ ^S..l: 12 B#ra^#Ufco ^iS^^l-l&fp^^^-^ 

-7 ^' — (^^1^>'/i^^^^/^=9/l^4/l-»2Xl) -CltM-f-O - <!: J: D x 'fb'o'^l. 
1 7 7 (0. 592 g, 39%) ^"^fz.^ 
APCI-MS m/z: 420 (M+H)*. 

^iSFil 17 7 (-fb-a-^ 17 8) 

##-^11 2 3 ^tL-O^b-^i^w (0. 304 g. 0. 806 mmol) ^i^iJ^ o n y (15 mL) 
N, N' -J^/Wi?::^/^':^-^ 5:^5^^— 71^(0. 539 g, 3.32 mmol) &:i3Px.> ^ 
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^^^V=4/l-*2/l^l/l)-effim-r'S :i l-i !3 . it^^ 1 7 8 (0. 360 g, 95%) 

»H-NMR(300 MHz, CDCl,) : 1-27 (s. 9H). 1.31 (s, 9H), 5.28 (d, J = 11.0 Hz, IH), 
5.63 (d, J = 11.0 Hz, IH), 7.06-7.09 (m, IH). 7.25-7.45 (m. 6H). 8.03 (br s, 
IH) , .8. 10 (br s, IH) . 
mm 17 8 (^b-^^ 17 9) 

ry 1 7 7-e#btl.fc'fb'a-ii^ 1 7 8 (so. 8 mg,- 0. 0653 tninol) ^i^^ n n ^ 
(2 mL) i:L^M Us 2 —T ^ y y — -/^(O. 0784 mL, 1. 31 mmol) ^M:^^ M^'V 3 

uf^o m^^^^nm ^^-^h^f^y^- mm^'f-M -xi-mm-t^ :itkcx'o. 



• o 



-fk-a-i^ 1 7 9 (27. 1 mg, 89%) ^^t: 
ESI-MS m/z: 465 (M+H)*. • 
rtj 1 7 9 (A\^^^ 18 0) 

%mmi 7 8 i:i^iti-u-r. mmmi i jx-^hntcit^mi 7 s (30.8 mg, 

0. 0653 mmol) *5 j;T/N -n^^/l-^^ U ^v?T 5: (0. 138 mL, 1. 31 mmol) . it 
-^i^ 1 8 0 (23. 6 mg, 74%) ^#fCo 
ESI-MS m/z: 492 (M+H)*. 

ry 1 8 0 iit^'^ 18 1) 

rij 1 7 8 tmmi^x^x. MMm i 7 j-c^^hiitdt^m 1 7 8 (30.8 mg, 

0.0653 mmol) *5 J; tJ^l- (2-T$y^5^/V) y (0. 166 mL. 1. 31 mmol) 
i . it^m 18 1 (26. 5 mg, 78%) 
ESI-MS m/z: 518 (M+H)*. 
^Ml 8 1 iit^^l 8 2) 

##^J 8 -e# b ttfc-fb-^^) g (0. 189 g, 0. 469 mmol) ^ J —7^(6 mL) \zMM 
O-^^/Vt Kd^^^z/l^T^: i^*^^:^(5i.7 mg, 0.619 mmol)^i^X.^ 
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J; «9 . ^t^^ 1 8 2 (0. 174 g, 86% ) ^#fcio 
APCI-MS m/z: 433 (M+H)*. 

mmm i s 2 wb-a-^j 1 s 3 ) 

18 lb mmi^ VXs S X^hi^.tz.it't<^ g (0. 191 g, 0. 474 mmol) 

*3j;tJ«:^<t;t KP^tz/V'TiX^^^^^A (42. Smg, 0. 612 mmol) i <9 . it^^^ 1 8 3 
(0. 146 g, 73%) ^#/c„ 
APCI-MS m/z: 419 (M+H)*. 

i^JlT^^:^ ##^0 1—44 -C# bn^-fL-a-^J a ~ s s (D«5ttr0 9 1 2 ^Jcl 
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C(CH3)3 
A N-N 

/=\ COC(CH3)3 



CH2COOC2H5 
CH2CH20H 
CH2CH0 
CH2CH2NHCH2CH2CH3 
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CH2CH2COOCH3 
CH2CH2CH20H 
CH2CH2CHO 
CH2CH2CH2C 00CH3 
CH2CH2CH2CH20H 
CH2CH2CH2CHO 

CH2NHCOOC(CH3)3 

* 

CH2NH2 
CH2CH2NHCOOC(CH3)3 
CH2CH2NH2 
CH2CH2CH2COOH 
CHsCH2CH2NHCOOC(CH3)3 

CH2CHSCH2NH2 
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CH2NH2 


37 
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COCH2CH2CH2CH2 


CHa 


CH2NHC02C(CH3)3 


38 
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COCH2CH2CH2CH2 


CH3 


CH2NH2 


39 


nn 


H COC(CH3)3 


C(CH3)3 


CH2CH2CH2CH2COOCH3 


40 


00 


H COC(CH3)3 


C{CH3)3 


CH2CH2CH2CH2COOH 
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R2 


R8 


RA 


41 


PP 


H 


GOC(CH3)3 


C(CH3)3 


CH2CH2CH2CH2CON(CH3)OCH3 


42. 


qq 


H 


COC(CH3)3 


C(CH3)3 


CH2CH2CH2GH2CHO 


43 


rr 


H 


COC(CH3)3 


C(CH3)3 


-(CH2)3-0-S^-/^— CH3 


44 


ss 


H 


C0C(CH3)3 


C(CH3)3 


■ 

-(CH2)4-0-S^ ■ • 


45 


tt 


H 


COC(CH3)3 


.C(CH3)3 


CH2OH 



5: :*/W-^i^ Mi^:^(8. 30 g, 65. 1 mmol) ^y^^ y — /V(50 inL) <h^g7j<;(50 
mL) (O^-g-^il^til^jS? ^^'V^-T/V-i^g^^^/KlT.O mL. 98. 2 mmbl) *5 j; TJ?ift:^ 

;^ 7^/1^(2. 03 g, 7. 65 mmol) ^v^^ cz n ^ :x (40 mL) t'l; v?^(4. 00 mL, 
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49. 7 mmol) *3 j:t;^:^^b > V 5^/VT-fe^/l-(5. 60 mL, 45. 5 mraol) ^iP^.. MUV 

a (3. 25 g. 98%) ^#/cio 

% 1 -e#e>:J^fc^b#^^ a (519 mg, 1. 20 mmol) ^THF (10 mL) \zMm\^t^o 
0<Cl^7^^Ufc=^. TK^^bi^-^ yy-^jX^T^V^^^^^^T) 0.93 mol/L - 
(5.30 inL. 4.93 rmoD^M^. 2.5 »1«#UfCo Kl^^^^l^lS^TKi?^ 

^n-^h^^^y^- (^:3r1^>'/B^^,^^7^=4/'l-2/'l) xmm-r^ :z.t\^XV)^ 



it^m b (348 mg. 74%) ^#fcio 
ESI-MS m/z: 392 (M+H)*. 

2 -Cit- b ttrc jb^J^ b (234 mg, 0. 597 mmol) ^ ^ ^ n ;^ ^ (10 mL) 
^f^U. -^nA^t:°y i^-^>^(783 mg, 2. 08 mmol) &*P;t. ^mX' 60 B#rHm# ' 

♦ 

d-^ h 7 ^ -(^dj^f-^/@^m^^;v=4/'i-^2/'l) -rrmmir^ :z.tk>:.^^. 



it^m c (155 mg, 67%) ^#fCo 
##^04 (>fb'a-#>d) 

3 -C#feHfcjb^ii^ c (55. 8 mg. 0. 143 mmol) ^ 1 , 2 - i^-^ ^^^^ ^(5 
mL) Kmm i^^ (0. 0450 mL. 0. 786 mmol) . n tWT ^ (0. 0538 mL. 0. 654 

1) *3 j:t;^ h y T-fe v^i^T^mit^ t?n-r y v ^j^h^o mg, o. 612 mmoi) ^M:^. 



mmo 



114 



WO2(M)4/111024 . PCT/JP20(M/008375 

(51. 9 mg, 84%) ^mt^o 
ESI-MS m/z: 865 (2M+H)*. 

. 1 

<^X@1 i:l^#i;ibT. 3 — ;«7/^/}^V h^^v'— 1 — ^7 3^=./^- i -y'ti 
/■^y ^(8. 13 g, 42. 3 nuBol) t T:^± ^ ;«;/W<>^ K(3. 86 g, 42. 3 inmol) J: «9 , 3 - 

h=^i^— 1— :7 31 ^/i^- 1 —:7° CI/-? y >'=^:^-fe 5:;^ /w^y^:x (10. 6 g, 

94?fi)^#fc„ 

— /V- 1 -^n/-?y ^=^:^-fe^;&/W^i/:x(7.76 g, 29.2nimol), t" ^ >- (1 1. 3 
mL, 140 nujiol) jo<fcTJ«^^b h P ^ 5=-/'^T-fe-^/t/(l4. 4 niL, 117 mmol) J: ^t^!^ e 
(9. 70 g, 77%) ^#/c:„ 

##^0 7 (fb-^tif) 

#%fy 2 i: |^«(c: bX. ##^y 6 X^h^tcii:^'^ e (1. 50 g, 3. 46 mmol)*, J: 
XlykM-iti^^ yy'^7\^T/l^^~^ M.(D 0.93 mol/L ^^i^^/^^^(12. 5 mL, 11.6 
nunol) J; «5 ^ -ft-a-^ f (1. 49 g, 100%) ^#fCo 

##^[| 3 t mmi^ UXs 7 Xnhtltcit-^m f d. OO g, 2. 47 mmol) *3 J: 

TJ^r ^ n t' y v?::^ t> A (2. 94 g, 7. 81 imnol) <t ^ , it^m g (517 mg, 52%) 

Xgl 
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J ^/(O. 588 g. 2. 85 nmol) *5 j;tJ«^:^-fe ^tS)V/^-y' K(0. 260 g, 2. 85 mmol) i «9 4 
88%) ^#fCo 

1 :/=f^:^-fe:^ ;^;7W<;/ :^ (0.700 g, 2.51niraol)^ t" y ^ (0. 43 1 

mL, 5. 34 mmol)*5i:D5:^{b b y ^ ^/V-Tir^/^CO. 549 mL, 4. 45 mmol) J: «9 . it-^- 
m h (318 mg, 64%) ^#;fco 

##^1) 1 0 ut^m i ) 

###■^2 i:lRl^i-L-C. #%^!l9-e#b^fc^t:'a-ifeli(667 mg, 1.49 mmol)*3j; 
U^i^^-fby 5^!>-^T/^5: — l^-^*^ 1-00 mol/L ^^1f>'^?^(3. 00 mL, 3.00 mmol) 
J; !9 . 'fk'n'^J i (0. 393 g, 63%) ^#fCo 
ESI-MS m/z: 418 (M-H)". 

1 1 iih^!^ ]) 

^^ms tmm^l^X, 1 0-r^Whthfz.it^<^ i (338 mg, 0.805 mmol) 

joiTJ^H;?^ CI A^t:° y v?— A (878 mg, -2. 33 ramol) J; «9 x {b'^^iJ j (189 mg, 56%) 

1 2 iih^m k ) 

/T^ h^a^y ^^i^^:^(2.93g, 17. 1 mmol) ^T-fe h b P MlOO mL) 
{Z.^M\^. XmS^--^^- text -p^^5^yK5. 09 g, 22. 9 mmol)*3a;U^4 - v?^ ^ 
/WT5:y t°y i>^-(2.21 g, is. l mmoD^^P^. ^I^-C 10 BtPflig^ UfCo SJ^r4^(- 

^f/u^9J^ii7 o-^ b^^^-< — (--^i^^'/i^^^^/^=9/l■^4/l)^3:T*SiSU. 
2- (t e r t-:/f=¥v':;{7/W4?=7VT$: /) Tir b:7^y i/(865 mg, 21%) 

116 



wo 2004/111024 PCT/JP2004/008375 

Jitfi-e# htifz 2- it e T t—zf V ^iylJ?vm=^)VT 5 J ) T-fe h 7 ^ y >- 
- (851 mg, 3. 62 inmol) J — /U(20 mL) \ZMU Us ^^^-fe 5 ft Ki^S^i^ 

(1.03g, 8. 04 mmol) ^ Jo ^ig.T^ 15 Bfrslti^ Ulfeio ^^&l^tC7K^*D;ts B^^^i 

^3S«^?^JE®*-t-S::.i:{c^«3, 2- (t e r t - :/ h ^ iy;^; /U/i?=/VT 5 y ) T 

-fe h^o^y ^=5^;^-fe5::^;w^y'^-^#fe:o #^tLfc2- (t e r t-7>=^v';«7 

{-^^ f y v^^' (1. 75 mL, 21. 7 mmol) *5 J;t;^:^'fb h y ^ g=-/^T-fe9=-/V(2. 23 mL, 

18. 1 mmol)^;bP;t> ^?aT*l6B#r^S#Ufc„ RJ^;;^K^^:|&fo^^7K*■:^ ^ y !>^7K 
^ iy y .-^ ^J^V^:* ^ A a h ^^^^ :7 ^ — i-^^-^^^/m^=^^J\-=^/\^^/\) \z. 

TWMU. -fbra-il^k (910 mg, 53%) ^#fc„ 
APCI-MS m/z: 477 (M+H)*. 
1 3 (jb^^lm) 

1 2 b ttfc-fb-^^ k (369 rog, 0. 770 mmol) ^ v^iJ' ci n p« (10 mL) 
^s -fb-a-i^m^ h y :7/^;rni^mii(436mg. 100%) ^ UT# 

mnmi 4 (^b-a-^jn) 

Xgl 

g^^x-^^^yi^Adl) (125 mg, 0.559 mmol) :}oj;t;«h y :7ni=/l^*c;5?. 7^ :x (317 

mg, 1.21 mmol) ^THF (50 mL)}C^^bfCo :L(Dm^i^N- t e i t —^^ h^-> 

j3 — X7 = >'(2.07 g, 10.9 mmol). ^ai^^/^JKci V®?(1. 61 g, 13.2 
mmol) s SUtK (0. 477 mL, 26. 5 mmol) jo J; h y y ^/V-S^^^EtK^ (3. 23 mL, 15. 9 
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U3-(t e r t-y^h^-^:^^^^=^^^T^y)-zf^^':t':7:x.y:^ii.85g, 68%) 

±mx-'^ibnti3 - (t e r t -7* b ^~>;*7/i-5^'-/^T 5: / ) t":;^:^ 
^-CSIS mg, 2. 06 mmol) 7 — /l'(40 mL) Icl^fifUfCo ^ 

/^v? K:^^:^(562 mg, 4. 40 mmol) ^;EjP;tx ^^"C 8 E#ra^#UfCo RJt-^^\^y^^ 

-e^J^bfc^. g}5j|fe@ft:(3- (t e r t -y' h =3f. vj^/VTjf 

^^/V'T^:/) :/ci t;°^:7aiy >'=^;*-fe5::;?;/w<y>' ; 513 mg)%#fco %h^fz. 

135(198 mg) V? ^ P o P« (10 mL) l^^jl? bfCo ro^^^iCt'iJ 
(0. 300 mL, 3. 73 mmol) *3 J; I>^:^{b h P 7« ^/^T-t^/V(0. 415 mL, 3. 37 ipmol) 

— (^^f->'/g^^^^/^=2/l) ICTftMU.'fk-a-^n (319 mg, 82%) 

APCI-MS m/z: 491 (M+H)* 
#%^!! 1 5 ({b'^i^ o ) 

37 t mm^\^X. l 4 -e#btl/fC'fb'a-'-^ii (274 mg, 0. 557 mmol) 

*5 j:tJ^ b y :7/V';d-crM(L0mL) J: 19 . 'fb-a-^' o -Sr b y :7 /v^ n |^^ih& ^ UX(252 

mg, 9.0%)#fci„ 

APCI-MS m/z: 391 (M+H)*. 

##^y 1 6 iit^m p ) 

TKM'fb:}- b y A (2. 68 g, 66. 9 mmol) (2 mL) tC^^j?? Lx 1 , 4 — v^;r=3^1^ 
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V(4 mL) ^M^. ^^^X-^^m 9 X^htl^-it^m h (9. 65 g, 22. 3 mmol) 

TCo 5 n^mMWVfzi^. Imol/L ^^(20 mL) 43 J; U^tK (30 mD^M^^ ^fftti 

bfc^. ^tJE^j^-rs (31 J; 'fb-a-^ p (9. 17 g, 95%) tr#/c„ 

mnm 1 7 ('fb-a-ti q ) 

1 6 Tit ^tbfc-fb-a-^J p (4. 44 g. 10. 2 mmol) ^ t e r t->^t$^y>-/U 
(100 mL) i^mM 80'C{c;!jniJiLfCo ^ (Dmm^ h V ^^/l-T $ ^-(1. 4 mL, 10. 2 
mmol)*3j;t>«Tv^'(bv':7 3i^/V^;=^/jN >;/U'(2.2 raL, 10. 2 mmol) ^APxi, Ill?a^-e9 

^mBW\^tio Rjt^mt^mmTm^ tk doo mD ^Apx.@tM^^/b ooo mo -e^ 

ffibfco ^^iJi^^fP:^±^7k(50mL)trgfc^^Ufc^. iSTk^sfe^-:^ h V ^J^X-nm\^. 
^rc5^/V=3/'l) ^ ^ J; «9 , -fk-a-^ q (1. 91 g, 3. 78mmol) %#fCo 

mnm 1 8 (-fb-a-^ r ) 

1 7 -C#f?;h/fC'fb-a-ife q (1. 91 g. 3. 78 mmol) ^ 4 mol/L i^fbTK^— 
::^5^/^ (50mL)l3:^iii¥U ^^i-l? 30 Ufc„ ^M^te^^U -fb-a-i^rcD 

±i:®!±^(1.43 g, 3. 24 mmol) ^#fc„ 
APCI-MS m/z: 405 (M+H)*. 

1 9 (jb-a-t/ s ) . 

7 X<\^h^t.\Ys-^^ f (508 mg, 1. 25 mmol) ^^y^ n d ^ ^ (20 mL) \Z. 
^^iU. h y ^^/U-T $ :/ (0. 251 mL, 1. 80 mmol) ^*qx.s O'CtC^^iPUfCo <JfcV^T\ 
p< ^ >'>^;^;jN^/lxi^ a 7^ K(0. 116 mL, 1. 50 mmol) ^iO^. ^tS.T' 30 5^Fb^^#U 
fco Ri^;:^ttC7X*5 l mol/L :^^^;f}Px.^ a C2 2!N/VAT?|4tfci bfco ^IS 

J; !5 X fb-a-i^ s (0. 623 g, 99%) ^#fCo. 
APCI-MS m/z: 484 (M+H)*. 
##F(|2 0 (-fb-a-^t) 
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1 1 -:7°n/NV ^ = 5^:^-fe5:*/l^>''^>^^(1.00 g, 3.58 

I 

mmol) y^f- y /V^ n 7 K (1. 49 mL, 14. 3 mmol) do J: f y >- (1. 48 mL, 

17.2 mmol) iS/i&^itfCo 

y (20 mL) o^ii-a-^^^t-^^? 2 b#fb1^ b < ii# ufco sf&^g-a-i^ % 1 

leii ^) 'fb-a-i^ t (1. 39 g, 99%) ^#-fCo. 
2 1 iWL-^m u ) 

:%'^!) 2 0 -eWb^fe-fb-g-i^ t (1. 39 g, 3. 55 mmol) ^TH F (10 mL) tH^i^f Ufci„ 
IN, O — i^P^ t K n ^ v^/VT 3: >'^^:^ (0. 416 g, 4. 26 mmol) *5 J; 
TJ^N, N-;&/V2i^'=/^v^^ (0.634 g, 3.91 mmol) ^;JjP;tx ^ig.-e 1 5 

^Wil^l'fCo Sf&^Sl-.7K^iP^. i:7Dci;tx./^A-eJiaiUfc„ ^^-^JS ^ l mol/L it 

95/'' 1) -e*»Mi-§ i J; «9 ^ -fb-g-ii^ u (i. 02 g, 66%) ^#fc„ 
#%^J 2 2 (-fb-g-^i^ V ) 

2 1 Tit b^fc-fb-n-i^ u (0. 372 g, 0. 856 mmol) ^ T H F (15 mL) i^mM U 

fco ^(7)^?^^ o'Ci^:^^*ilUf^^^ 7K*{bi^-r A(d 1. 01 moi/L 

-^=^f->-^?^(l-68 mL, 1.70 mmol) ^*fl;t. 2. 5 Btf^m^U^fco ^^^iCiSTKfifLm 

^n^h^^:7^- (^:3f-y-^-/S^^^^/v=3/l) S ^ i: l^iJ: s -fb-a- 



V (0. 249 g, 77%) ^#fCo 
2 3 ('fb-a-i^w) 

HJfeM 17 6 -eltb^^/c-fb-a-^ 1 7 7 (0. 585 g, 1. 40 mmol) ^ / — /V(15 mL) 

iZ.^M\^. i~VV "C^J^^^ h K(0. 170 g, 3. 14 mmol) ^AOX.. ^S.'C 6 BtKii^ 
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<^w(0.206 g, 39%)^#fc:„ 
APCI-MS m/z: 378 (M+H)^ 

Tk^'fb-:^ h y A (2. 7 g. 67 mmol) ^tK (23 mL) iCl^^ ^5? y — 71^ (30 mL) 

^;fiP;t;fco r (D^m^. 9 -e#f>tbfc'fb'a'^h (254 mg, 0. 567 mmol) ^M^. 

^?£-e 5 WmMWVtl. Kit-mi^ 1 mol/L m®?(20 inL)*Dj:U?7j<:(30 mL)^;|]t];t, 

Ufcm. MiEf^i^t-^ ^ti^XV. ^b-g-ifex (234 mg, 95%) 
'HNMR (270 MHz, CDCI3) 6 (ppm) : 1.29 (s, 9H), 1.32 (s, 9H). 1.65-1.75 (m, IH), 
2. 10-2. 35 (m, 2H) , 2. 50 (m, 2H) , 3. 10-3. 20 (m, IH) , 7. 23-7. 35 (m, 6H) , 7. 92 
(br s, IH). 

^i^-^i^l^^y p« 5^/1^(1. 00 g, 7.57 mmol), 3- (t e r t -^^^Jl-V^^^^jl^iy 
•y/V;^^.v') (2.23 g, 8.84 mmol), h y :7 ^ =-y^/^:;^ :7 ^ 

(0. 280 g, 1. 07 mmol) j; TJW^m^^< ^ ^> A (II) (0. 10 g, 0. 46 mmol) ^ T H F (20 
mL) iZ.mM (0. 340 mL, 18. 9 mmol) 43 J: XfM^ tV^ y >m. (2. 30 mL, 11.3 mmol) 

^Mx.^ T/V3'^^#ffl^T. 60^-e33 B§TO#UfCo ^;S?^i^l^^^Lfc^. 

12 iSM^(l:^5liJ7 n -7 h 7 ^ — (04$ : Hi-Flash™ column, ^^c-^:^^^ 
d^1^>'/@|®^3l^/^=3/2)•t?ffi^-r^ ri:fcj:t), 4- (3-tert -y^'^yu 
v'p? ^/Wiy y y 17 a: ^/l^) - 4 y ^^'^/U^p? ^/^3i;^7"y^(557 mg. 
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» 

23%)^#fc:o 

APCI-MS m/z: 323 (M+H)*. 

1 (OTM 1 t mU\^ UT^ ±iaT-#bi^fc 4-(3-tert -T'f^/Vv^ 
p< ^/vi^ )) y :7 - 4 -;r=35^ V f^/^^;=^X/l^(557 rag, 1. 73 

mmol) ^mm.^ («) i^^X:^'^^'^ 5 ;i;/W-^v^ K (481 rag, 5. 28 ranol) ^^JS 

4- (3-ter t -^^/V-i^^ ^/l-v'y /^^^V :7 az^/V-) - 4 - 
^;r-fe5:;577W^yV7"^/V'^^^/Vrc^7^/^(540 rag. 79%)^#fCo 

##^!] 1 (Dim. 2 ^ l^ilt- UT. ±fBl:i#b;J'b:^ci 4 - (3-te r t -zf^^V-J 

(540 mg, 1. 37 mmol) ^ U (0. 662 mL, 8. 19 mmol) $5 J;!)?:^^^ V D ^ =f-)Vy^ 
^/ua. 00 mL, 8. 12 mmol) ^tk^^^. y (309 mg, 40%) ^# 

t 

APCI-MS m/z: 564 (M+H)*. 
##f!|2 6 (>fb'a-^z) 

2 5 1?# htlfz.it^!^ 7 (246 mg, 0. 436 mmol) ^ T H F (10 mL) lil^iii? 
TKi^T. TK^'fb v?-^ y y ^/V'T/V' 5: A (1. 01 mol/L h 1- 38 mL, 

1. 39 mmol) ^M^. Pitg^-e 2 BtPsim^ L § ^ t;iR;^;^?^tei7X^{ki^-i' y :/^/^ 

T/V 5; ^ l> A (1. 01 mol/L h/V^^-^?^, 0. 86 mL, 0. 87 mmol) ^MX. 1 ^T^MW 

^j^mmWVtLo M^^SS'JU ^ISJEm^Ufc^. am l2 3S3fe^iJ:»-IBii^ci-v 

^ 37 ^ w_(:^=^-ij-:/-^^df-f-^/g^^::ii^7V=i//i) -e»|^i-§ CI t tci; . it^m 

z (145 mg, 62%) ^#fcio 

NMR (300 MHz, CD.CI3) 8 (ppm) : 0. 17 (s, 6H) , 0. 96 (s, 9H) , 1. 29 (s, 9H) , 1. 33 
(s, 9H) , 1. 57 (m, IH) , 2. 05 (m, IH) , 2. 29 (m, IH) . 3. 13 (m, IH) , 3. 70-3. 80 
(m, 2H) , 6. 70 (m, IH) , 6. 80 (dd, J = 2. 0, 2. 2 Hz, IH) , 6. 93 (m, IH) . 7. 17 (dd. 
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J = 8. 1. 8. 1 Hz, IH) , 7. 89 (s, IH) . 

2 7 (it^^lk) a a ) 

2 6 X'^tbtltcit^^ z (72 mg, 0. 13 mmol) ^i^?^ n P ^ (l mL) tSl^ 
^? ~ n AM t° y ^7 ^ (156 mg, 0. 415 mmol) ^M:^, Mi^-C 24 fl#MJi# 

>'=9/'l) X-mm-r^ Cl ^ ^ , -fb^i^ a a (43 mg. 60%) 
APCI-MS m/z: 534 (M+H)^ 
##M2 S ('{b'^#)b b) 

4<^Xg2 0ctiW#:i: UT#^ixS 3 — (t e r t h v-J^z/l^Jj?::^ 
/l-T%/) IT'n t°;r:7 V=^:r-fe ^;^7./W^y"^(4.07 g, 12. 6 mmol) ^T-fe: h • 
>'(20 mDiC^^U. t° y -:;? V(5-4 mL, 63. 1 mmol)*5j;t)«^i.7Ki^@^(6.0 mL, 63.1 
mmol)^;!)Px:. ^?a-e 24 BtraJW UfCo ^JE&?^(^ISfn^@^7K*-^ h y !>A7ic^?^^ 

!>A-T?f£itU^ ^It^MiE^^ b/Co aSt-T^-i'.y— /l-(30mL)*Dj;(^l: K^v?^ • 

l7Xfpi^(20 mL)^in;t> ^i^-e 1 Ufco SJSmsilmol/L :^®?^;!]n;is 

lii^b. mm^mm^^vf^o mm^i^^yifvui^'yi^a^—y^/u (30 mL) ^in;i. 

y ^ ^ y - Ufc^. ^^JE^iiti-S ;i ^ J; i9 it-^m h h (4. 38 g, 

95%) ^#fCo 

APCI-MS m/z: 365 (M+H)^ 

2 9 (.it-et-m c c ) 

8 8 i iRimtC UTs #%^!J 2 8 -e^f^tbfcfb-^ii^ b b (103 mg, 0, 283 
mmol) , 4 - 17' o K (0. 082 mL, 0. 707 mmol) , y v?^ (0. 072 mL, 
0. 848 mmol) jo J: tJJg^^-^ h ]) >J7 A (232 mg, 2. 83 mmol) i t) s {b-^^ c c (103 mg, 
84%)^#;feo 

APCI-MS m/z: 433 (M+H)*. 
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3 0 wb-a-^ d d ) 

MMm 81 t mmi^ UT. 2 S 1?#e>4xfC'(b'a-'^ b b (400 mg, 1. 10 mmol) , 

t:° U V? (0. 222 mL. 2. 75 mmol). 5 — W !J /U>^ n K(0. 367 mL, 2.75 

mmol)*5 J^tJ^^g^M:^ by 1^ A (225 mg, 2. 75 mmol) .t «9 . -fb-a-^ d d (490 mg. 100%) 

NMR (270 MHz, CDCI3) 5 (ppm) : 1. 44 (s, 9H) , 1. 85-1. 98 (m, 4H) , 2. 30 (s,. 3H) , 
2.44-2.55 (m, 3H), 3.17-3.29 (m, 2H), 3.68 (m, IH), 3.86 (m, 2H), 4.64 (br 
s, IH), 7.21-7.33 (m, 5H). 

m^m 3 1 (it^muKD^mm 
mMm 7 7 (OTM 5 1 mm^ u-c. m^m i 2 -cm^fh^bit^m k (3. 13 g, e. 57 

mraol):joj;t;« 4 mol/L :Sjb7K*-@^l^^f^/l'^?S(30 mL) J; «9> it^^iii<DmM^ 
(2.80 g, ^46^3) ^#fCo 

NMR (270 MHz, DMSO-dg) 8 (ppm) : 1. 17 (s, 9H) , 1. 32 (s, 9H) , 4. 06 (d, J = 13. 7 
Hz, IH), 4.21 (d, J =13. 7 Hz, IH), 7.20-7.44 (m, 5H), 8.30 (br s, 3H), 11.17. 
(s, IH). . 

3 2 iit-a-m if) 

3 1 -e#btl.fo(b'a-^m<^:^g?4^(2. 80 g, 6. 78 mmol) ^v^i^na^^^^ 
(50 mL)J^H^b> ^^^Tx b y^^A'T5: >'(3. 80 mL, 27. 3 mmol) 43 J: t)^ 3 —^J' 
X2X2yx2y^<:y:^;U^~j\y^ K(1.24 mL, 10.2 mmol)^j]D;t. IrI^S^-C 20 ^ 

/K^^ii-a-^i^-e h y 3 ^-r ^5 :i ^ le: . -fb-a-^ f f (3. oi g, 86%) ^ 

ESI-MS m/z: 515, 517 (M-H)". 
###i)3 3 (^b^i^g g) 
#%^J1 2<DXm2(^'t>ra#:^ UT#^);5x^ 2- (t e r \ --f Y^^y:)3 jVi^^z^ 

» 
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jVT^y) T-fer i^=f^::^-fe5;t77W^>^^(2.91 g, 9. 44 mmol) tCtETKl^^ 

(30 inL) 4:jp;t, i3o^c-e 5 i^F^. ^v^-x? i(fcx^ i mmmw bfc„ ^>m^m^^^^ 

J: . Yb-a-^ g g (2. 06 g, 56%) ^#fc:o 
APCI-MS m/z: 393 (M+H)*. 

3 3 -e#bi^fcib'a-#? g g (2. 01 g. 5. 12 mmol) ^Tir h ^ h iJ ^1^(20 mL) 
\zmU t v^^ • 1 7kfp2i) (8. 0 mL, 0. 16 mol) -^iM^^ m^-r^ 6 B#fBm# b 

:7 ^ — : Hi-Flash™ column, -^^if>/g^®?:3^^/^=2X3) -VW^-t^ ^Lti^ 
J; 0 X -fb-^^J h h (1. 42 g, 79%) ^#fCo 
APCI-MS m/z: 351 (M+H)*. ■ 
3 5 (Ib^^ i i ) 

mmm as t mm^ bx, 0mm 3 4 hf^tiih^m h h (1. 01 g, 2. ss mmoi) 

^t;°y i^V (0.585 mL, 7. 23 ramol)4o j;t;?4 -7'a^:7'^y /Wr^^ n K(0.840mL. 
7.24nimol) ^^^£:$-1^fc^,, DMS O (20 mL) cja, i^^:^ bj; A (608 mg, 

7. 41 mmol) -e^SI-^ ^ {cj; , -fb-a-^^J i i (0. 99 g, 82%) ^#fCo 
APCI-MS m/z: 419 (M+H)"". 
3 6 {it^>m j j ) 

7 7 OXS 5 ^: bT. #%^!J 3 5 -Q^h^tiit^m i i (3. 81 g, 
9. 10 mmol) ^ 4 mol/L :^'fb7R^— @t^:3i^7^^^^(30 mL) iC^^i b, MMX^ 30 :$^Pb^ 

t\Z.X.K) it-^m j j (2. 64 g, 91%) ^#fCo 
APCI-MS m/z: 319 (M+H)*. 
##^0 3 6 (-fb-a-i^k k) 

8 1 i: mitf- bX, 3 4 -e#^tL^'fb-a^«^5h h (l. 57 g. 4. 48 mmol) . 
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t'y v^:/(l.20 niL, 13.4ramol). 5 Ci y n K(l. 50 mL, 11.2 

mmol) *3 J;t;«i^M-t- h P !^ A (3. 7 g, 44. 8 mmol) J; «9 ^t^^ k k (l. 85 g, 95%) ^# 

APCI-MS m/z: 433 (M+H)*. 
3 7 (-fb-a-^mm) 

7 7 (^X^ 5 i: Iridic UT. 3 6 "C^ b ttfc-ffc-a-^l k k (1. 85 g. 

4.28 nimol)*5<tt)« 4 mol/L it-fbTKPl-g^^^^/^^?^ (20 mL) i !9 ^ ^t^¥^mm 
(1.42 g, 90%)^#fCc 
APCI-MS m/z: 333 (M+H)"^ 

3 9 (-fb-^^i n n ) ' 

MMM 7 7 (DUm 3 t mW^K UX. 5 - (31 b ^ t^;^?/^^!?^/^) 1/ n :7 y >- 
(0. 299 g. 1. 28 nunol) *3 J; tl^^5^:^-fe ^:fy;l^y< K:^M4^ (0. 490 g, 3. 84 nmol) J: ^3 . 

I 

5 - (pi h 1/ n :7 3^ y i/=^;t-ir 5: ;^/w^y':/(^ft6^) ^#:fco 

\yxxZ7a^J 5: ;«;/W<i/^^(0. 233 g, 0. 994 mmol). t'U i/;x(0. 387 mL, 

4. 78 mmol) *3 J; XJ^^it. h V ^.^UT±^/^^ (0. 444 mL, 3. 98 mmol) X K> . it-^^ n 
n (0. 200 g, 42%) ^#fCo 

4 0 ('fb^^J o o ) 

2 0 ^ l^^lc: UTs 3 9 "Cit PjtvfC'fk'a^^Jii n (o', 200 g. Q. 420 

mmol) . 5 mol/L TKi^^b-:^ h U A7j<:^?^(10 mL)43 J:t;?y y — /K20 mL) i •9'fb 
-^t) o o (0. 185 g, 98%) ^ntCo 
##^!J4 1 (-fb-a-i^p p) 

#%M2 1 i:lRl#(CU-C. 0^W*]4 OX-nb^^it-B-^o o (0.200 g, 0.447 
mmol). N, N' ^''y^—/)^i79. 8 g, 492 mmol) *3j;tJ«N, O- 

f^/V-t =3{.vv^T 5: l^^^^iQ. 2 g, 64. 0 mmol) .t ^ . ^b-o-^l-P P (0. 198 g. 
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9054) ^#fCo 

4 2 iit^S^ q q ) 

22 t mmi^ 1>T. ##^!| 4 l X-nhtltl^t^m P P (O. 198 g, 0. 404 
mmol) :jo j: D^7K*'fb vW ^ ^^^/WT/l^ ^ - A (O. 95 mol/L --^i?" 0. 51 mL, ■ 
0. 485 mmol) J: . -fb-^^q q (0. 154 g. 88%) ^UfCo 
4 3 (f b-a-!^ r r ) 

7 -e# htltC'it^(^ f (0. 541 g. 1. 33 mmol) ^Sr v^^ n t3 ^ (7. 0 mL) 

Kl^M V. hV ^^)\-T X V (0. 464 mL, 3. 33 imnol) *5 <t tJ? p - h JV^ ^ 
/V^ o K(259 mg, 1. 36 mmol) ^APx.. m^-Q 15 ^Fpl^^bfCo Mi^^lStw 1 . 0 

^ ^ :7 ^ — (i> a D 7i^/^J^) ^ i: i «3 . >fb-a-i^ r r (0. 515 g. 69%) 

APCI-MS m/z: 560 (M+H) 
4 4 s s ) 

#%^J 4 3 t nWiZ. b-C^ 1 0 l?#fetb-5'fb-a-#> i (0. 405 g, 0. 965 mmol) , 

h y $ (0. 336 mL, 2. 41 mmol) *d j; p — h /l-o^ /l':^' n ^ ^ 

K(202 mg, 1. 06 mmol) «3 , W^-^m s s (0. 277 g, 50%) 

2 8 6.8 g*5cfcOTi^*»6 0 g^^^-a^U itLtC t Kci3{-v-7°D tVW-fe/Vn 
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^ CO fa 



1. -Wt^ (I) 



o=< 




Att. - (CH2) „- n « 1 ~ 6 <7)»#[^^-t-) ^fcfi^ (I I) 



(II) 

(i) A;5S- (CHs) „-T'fe!9; niiS 1 ^fc(:i2X-fe:5 1 1 
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-tSar/V^/K -COR^ L^^. R nm^<S^T/u=^/^ (ii-b. 
«mt>L<{»*m<^m^^S^:^ci(i-NR^R^° C^^-. R^43 J:D«R^°f*^ 1^ 

-SR^= (^^s R^-i^mWR"-^ tmrnxh^). -^fcU 

CH = NR^3 (^l^s R^^tit Kn^>'^fcf*S^t>U< ti#e^©ig;^T7V'=i 

(i i) A^5- (CH,) „-T'fe!9. n:5S3~6C»S#CT*$j^ 

b< ti^fi^^femr^^^/K g^tj b< Ji^S^O{SmT/V<5r^/^. «^t> • 
b< f4#^S^t^te!^T/l^=3j.-;l.^ tt^t> b< f4#S^<7)i/:?7 P TA=¥/^. b 

^(Z)|£aT/^3=are/^ amtb< {i^amoT y—Zl^J^^v-^lTcifi-NRi^R^^ 
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m 

m^W.^(Oiy^ uTju^/\^:^^-r^^. *fcl*R2°irR2^;6^il^1--5a*i^^i — 
-OR22 (^■t'x R^-(i|titBR''i:l^«-efeo)^ 

-CH=NR = ^ (^cf. R^^fitfrffiR^3i:l^ftT'fe;5) 
(i i i) At^^ (II) -efc-5i:#. 

3. R-^S-COR^ (^'t'^ R^}«iai:IIIft-efc^) -Cfeoli*<^$ElS^ 1 * 
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10. Ads- (CH2) „- (^ff". nfituistisitt-efc^) -efc^it^<^^si 

t 

11. ni^i ^fcii 2 -efcoii^(D^ffl^ 1 0 mw.M.(D^T VT y' y ^m^w^ 
&5if*(D$Qlsili i3Sfstt<755^T^^Ty^y ^-fi^i^^^fcf^^co^s^^fitji-f^^ 

1 3. R«;&S7X^M^-Trfe§lt*(Dtgfflmi 2:«tett©^TS?Ty'y ^-^Wft:* 

14. R^^s-coR^ R^jtsuiEi:p^-t?fe^) xh^m^(Dmmmi 

1 6. n;65 3~6 0S^-efcolt^<7?|Qffl^l 03SlSic(^^Tv^T>^ y i^^S^z^ 
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1 8. B;ds-NR^^R^^ i^^, R'^^^xj^R'^i^tfi^^timmtmm-^^h^) 



19. R'-''i)^^7Kmw^'^x-h^m^(Dm 



2 0. R^=;a5 



1 8*fcf*l 9:«fa^^9^Tv'7'y^y ^^^^*:^fc{4-^<D^a#6^j{a^^$tl. 



2 2. R ^ ^;5Sttiit> b < i-±^m^<D^mmmx-h^n^(Dmmm 2 1 TOm<55 



2 3. R^«;as_NR^'Ri8 (^cjn, R'"*5j:U?Ri«f4^tb-?lxtff|E^|^^T-^ 



24. R^^;i»S-sO,R^^ 



(^'f', R^»f*stigS^lRl^-efc^) xh^W^(DmM 

1 8*fcfil gillBgtCO^^Tv^'Ty^y >-p^#:^fc}i^(DmS#6^(;ifF^^;n. 



2 5. Ai^^ (II) l:-fc5lf*(D^Bl^ 1 ~ 9:®(Z?^^-r;^^^4CI24!^co^Tv^T 



2 6. Z;&SM^ii^^-efc^lt^(Dfaffl^2 5 ^|S4fe©5^Tv?Ty^ y 

12 5 *fcfi2 6TOil:(D5^Ti:;^Ty^y >p^^«fc^i^o^m^fi^}^cf^^$;^^ 
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T-f:?'' (Eg 5) Pl#^Jo 



E g 5Pl#^lfeo 

3 2 . ft^(?5fSffl^ 1 ~ 2 7^£DV^-rtb;64^|S4fe(D9^T i^ry y 

3. 3 . M^=¥;t^i/>-E g 5 mmM(Dm^(Dfc^<DmM(DmMm 1-27 3i(Dv^-r 
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